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OISTRIBUTION BY SVT TYPE OF PATIENTS

Tadle )4

RANDOMIZED TO £SMOLOL

"y

*AVY Patients®|°Cfficacy Patients® mﬂf;:;g:cg“‘m'
Variadle | £ ] 3 » 4
A-F1B @ n a0 75 6 55
A-fL 12 19 9 17 3 7
PSVT 1 2 0 1 9
AT 3 ] 3 - 0 0
ST 2 3 1 1 9
Table 15
DISTRIAUTION SY SVT TVPE OF PATIENTS
RANDOMIZED TO PROPRANOLOL
" SAY1 Patiants®} Efficacy Patiants® !l.“'sg:c::{mm
Yariable ] % " % L) 2
A-FIB 53 a8 84 5]
A-FL 19 14 L] 14 1 n
T 2 1 2 0 0
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The distribution of “efficacy patients® by gender, race, type of SVT,

primary diagnosis and post operative status was not significantly

different among the two treatment groups with respect to treatment centers \
(see Tables 16, 16A, 17 and 17A). Analysis of Tables 18 and 19 show

significant differences between centers for systolic and diastolic blood
pressures: the esmolo) "efficacy patients” at each center had

signiﬂcantl‘v‘ higher prestudy systolic and diastolic pressures than the
propranolo} “efficacy patients®.

Table 1€

PRESTUDY CLINICAL DATA OF “LFFICACY PATIENTS® RANDOM
TO £SMOLOL BY CENTER e

Investigator W Meart maty  Systoiic Bl00d**  Diastolic Bloogee

{Conter ¢) (bow) Pressure Prassure

(w0 Hg) (v Hg)

valdo 6 151.8:15.8  121.7-18.4 76.0+8.8

(08)
“'fo?';m 14 14273170 112.9+13.3 72.7:49.3
sm: 10 145.3:17.7  132.0+24.3 76.2:8.9
sﬂ;gm 12 166.2:17.7  129.3s12.3 83.3:11.8
Others® »~ 11  146.1s12.7  137.0s29.4 82.2:11.9

Values represent saan ¢ S.0.
’
* DPooled dats from canters 41, 2, S, 7, 10, 12, 13, 14,

l:uv:stua:ors 3, &, 11, 16, 17, 18 d1d not enter any pattent in the
study.

e Significantly different Detwesn cCenterg



7
Page 147 - NDA 19-386
Table 19
PRESTUDY CLINICAL DATA OF ®EFFICACY PATIENTS® RANDOM
TO PROPRANCLOL 8Y CENTER 1280 .
Investigator N  Heart Rats Systolic Blood*® D{
. (Canter ¢) {bpm) Prassure l:::;::':\M"
(we Hg) (vm Hg)
¥aldo 7 145.302.1 112.0+9.
to) 2.029.2 71.1:4.3 -
Horowitz 14 152.6017.2 110.9+7.8
toa) e 67.926.4
Szat)l 15 146.3:26.0 121.6¢14.6 74.529.2
sziggro- 9 139.8+10.7  120.7:21.6 79.0+14.7
Others® - ' 12 148.2:17.0  121.0+18.3 75:7+13.5

Values represent mesn ¢ 5.0.
* Pooled data from centers f1, 2, 5, 7, 10, 12, 13, 14,

:z:;ti"t"s 3, 4, 11, 16, 17, 18 did not enter any patient in the

** Significantly different Detween centers
»

-

According to the sponsor “there s no significant interaction of treatment
assfgfiment with center for any of the demographic or prestudy clinical
data.” The significant differences across centers were similar for both
treatment groups.among the “efficacy patients”. Overall, the
randomization schedule appears to have resulted in a similar distribution
of the patients in the two treatment groups with respect to demographic
data, type of SVT, p-‘mary diagnosis, and prestudy heart rate.

11 Efficacy Results

The therapeutic responses among “ail patients" and “efficacy patients”
treated with esmolol and propranolol are sumparized in Tables 27, 28, 284,
29, 34, 35, 35A, 38, 40A, 408, 41, 41A, 42, 42A, Figures 2-5.

.
. -
. A B .
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a. Therapeutic Endpoints
The key efficacy varfable (primary endpoint) in this study was heart rate
(ventricular rate). Further, the primary objective of the study was to
compare the esmolo) and propranolol groups with respect to the therapeutic
response criteria, (A - 20% or greater reduction in heart rate from
baseline, B - heart rate less than 100 bpm or conversion to NSR).
Secondary objectives were to study the dosages required for therapeutic -
response and to study the amounts of additional heart rate reduction for
successive dose increases.
b. Specific Results
In general, the sponsor's claim regarding esmolol efficacy in terms of the
predefined response criteria and the direct comparison with propranolol
appear valid, .
i) Analysis by Treatment Group
The main finding of the study was that the therapeutic response rates
were nearly tdentical for esmolol (72%) (36/50) and propranolol (69%)
(38/55) and that the heart rate reductions for esmolol compared
favorably with the heart rate reductions for propranolol both during
titration and maintenance. Significant additional heart rate
reductions and response were obtained with esmolol titratfon up to
200 mcg/kg/min. The relative therapeutic response rate above 200
mcg/kg/min was numerically less than the response rate at
200 mcg/kg/min or lower dosages.
Toble 77 *
THERAPEUTIC RESFONSE AMOMG EFFICACY PATIENTS® OURING THE ETVOLA. AND PROFRANGLOL
TITRAT(ON PERIOD, OY DOSAGE
,‘ Tmolof Propranoio}
Dose Response Relative Cumistive
Tore) (mgmolain) A/ ——tl) PereelBD Tleg) /N Porcontil)  Porcamti®
s s0 13/% 28 268 3 17798 313 313
10 100 10/3? ns s s 12/38 328 938
13 1% W 111§ 523 6 o os 9s5g
o 20 L] 3% 108 6 /D 243 64
> 2% 1713 ] 3 ) 119 b2 ) 1)
L) 300 o/ os 13 6 Y14 14 (1]

(1) metetive = Mmber of responders/number of "efficecy petients® st esch titration doss.

12) Cunuiative = Jmber of responders st that dose ar @ lower doss/nusber of "efflicecy petients®
(30 for esmolol, 39 for proprasoiol).
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Cumulative Percent*
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Fioume 5
PERCENTAGE (F "EFFICACY PATIENTS" AGHIEVIIS TERSPEUTIC RESPYSE
DURING THE ESLOL OR PROPRANOL/L TTTRATION PERIND, BY DIRAGE

~d
&

1

There is a discrepancy in tiese tables regarding the number of
£fficacy patients tabulated for the propranolol group (Table 25
states 57-4a53 efficacy patients) vs NsS55 patients included in the
efficacy analysis (Table 35A). This discrepancy however does not
appear to affect the overall results. The therapeutic responses
among “all patients” and “efficacy patfents® treated with both drugs

are shown in Table 35A.
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Table 39A

THERAPEUTIC RESFONSE AONG "ALL PATIENTS® AND "EFFICACY PATIEKTS® TREATED
NITH ESMOLOL AND PROPRANOLOL

oty

. ESOLa ) PROPRANGL O
SEFFICACY PATIENTS®  “ALL PATIENTS® SEFFICACY PATIENTS®  “ALL PATIENTS®
(=30) T (=S3) (Ne63)

Maaponss Criterls

2208 Reduction 32/% (6eh) 32/64 (%0%) /33 (695 38/63 (608)

R <100 pa 16/ (329) 16/64 (29%) 19799 (345) 19/63 (308)

Comversion to

NSR 7/% (143) 9es  (14g) /3%  116%) 9/63  (148)
Tote) Responders®  36/90 (128)  43/64 (6752 .  3/9% (69%) 42/63 (871%)
Ivon ot XX

~FiB 20/38 (145) 34748  (74%) i/ (748) 38/93 (125)

Other 10/12 (5B Wi  150%) 49 4P /10  (40%)
Sendar °

te 22/3t (1) 20743 (650) /3  (esh) 29/38 (668)

Female 14719 (148 1 (nH 15/20 (79%) 17729 (6e8)
Ags

23903 7 20/28 (17%) 23/34  (68%) 18/22  (15%8) v/ (679)

%3 yrs 16/24 (679) 20/30 ¢67%) 22733 (61) 24/36 (67%)
Conc.. Mads

Digox!n 22/28 (9) 26/39 (249) /28 (1) 24/31 (1T9)

%o Oligoxle 14/28 (5e8) 17729 (39%) 1 7 ({3 3] 18/52 (36%)

*Same responders achieved mors than one response criterion.
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_When categorized by the three response criteria, the response rates

for the esmolol and propranolol “efficacy patients” were not X
significantly different. When all patients (esmolol N=64 and

propranolol N=63) were included in the efficacy assessment of total
responders, similar overall results were abtained (esmolol 43/64

[67%] vs propranolol 42/63 [673]). The average dosage of esmolol in
therapeutic reggonders amonqg the “efficacy patients” was 115.3 + 10.7
mcg/kg/win or 84.4 + 0.8 ng?urln. -

11) Analysis by Dose-Response

The dose response relationship of "efficacy patients” achieving
therapeutic response during the esmolol or propranolol titration
period is sumarized in Table 27 and Figure 5. Thus, 35 of the 50
esmolol “efficacy patfents” (70%) responded at or before 200
mcg/kg/min dosage.

111') Analysis by Baseline Parameters

The average baseline heart rate was similar in-esmolol responders and
nonresponders (Table 28A).

Table 28A

SUMMARY OF BASELINE CLINICAL AND PRESTUDY DEMOGRAPHIC DATA
VS THERAPEUTIC RESPONSE AMONG °EFFICACY PATIENTS®

ESMOLOL PROPRANOLOL
”-
Responders Non-Retponders {Responders  Non-Responders
(n=36) {Ne1d) {N=38) (nel7)
Sase)ine 147.9+3.6 145.123.9  [120.7e2.4 154.624.9
Heart Rate
(bpm) .
Baseline 125.9+4.0° 118.495.2 118.0s1.7¢ 109.202.3

Systalic 8lood
Pressure (me Mg)

Baseling 76.4+1.8 78.422.7 74.2+1.3 73.002.2
Dissto)ic Blood
Pressure (mm Hg)
Age (yrs) 65.6-1.9 62.25¢.4 62.4+1.6 62.222.4

Weignt (kg) 73.3:2.5 73.1:4.1 76.122.5 78.024.2

* Significantly greater than non-responders in each treattwnt group.
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In contrast, among propranolol patients the baseline héart rate was

-higher in nonresponders (155 bpm) than responders (141 bpm).

" Further, in comparing the responders between the o treatment
groups, the baseline heart rate (and systolic blood pressure) was
higher in the esmolo) group (148 bpm) than in the propranolol group
(141 bpm). However, it is not clear what effect if any this
di fference should or would have on therapeutic response. This could
theoretically give an advantage to esmolol! since fewer patients would
need to reach 100 bpm but would still be a responder based on the 20%
reduction criterfa. It could reflect mean differences in catechol
levels or adrenergic activity in the two treatment groups which
concefvably might bear on sensitivity or threshold response to beta
blockade. In both treatment groups, more patients who were
concurrently on digoxin achieved therapeutic response than patients
who didn't receive digoxin (Table 35A).

fv) Analysis By Other Variables

Therapeutic response rate within each treatment group did not
significantly differ with respect to age, gender, type of SVT,
primary diagnosis (i.e., coronary artery disease) and post operative
status of the patients iTables 28, 35A).
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Tadle 28

THERAPEUTIC RESPONSE OY AGE, GENOER, TYPE OF SVT, PRIMARY DIAGMOSIS
AND POSTOPERATIVE PATIENT STATUS AMONG °EFFICACY PATIENTS® TREATED
, WITH ESMOLOL OR PROPRANOLOL

Variadle Esmolol Propranoto?l
R/E R/E
Ae
265 yrs 20726 (77%) 16/22 (73%)
< 65 yrs 16724 (67%) 22/33 (67%) -
Gender : .
~Hales 22/31 (71%) 23735 (66%)
Females 14/19 (74%) 15/20 (75%)
Trpe of SV
A-F18 28,38 (74%) 34/46 (74%)
A-FL 6/8 (75%) 3/8 (38%)
(14 171 (100%) 1/ (1lo0%x)
AAT _113 33k - 0

" Primary Diagnosis

CAD 9715 (60% 12/18 (67%)
Valve Disease §/6 -(83%) 6/8 (75x
Other 18724 (75% 18/26 (69%
MR 45 (80% 2/3 (67%
Postoperative
Yes 19726 (73%) . 19/28 (68%)
No 14721 (67% * 19727 (70%)
NR 3/3 (100% 0 .

R/E » Mumber of therapesutic responders/mumber of “efficacy patients®
NR o= Not recorded

Huabers in parentheses represent percent response

S\

Among the “efficacy patients® who entered the mainteaance period
(esmolol n=30, propranolol n=36) there was no statistical difference
in sustained therapeutic resggnse in the two groups (esmolol 20/30
[67%] vs propranolol 21/36 [58%]).

‘.J— - -

——
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vi) Analysis Cuiing Follow-Up

Analys{s of heart rate during the follow up period was performed only
for esmolol patients since the fbllouug tines were actually 10 and 20
minute post infusion but were various times post infusion for
propranclol. Within 20 minutes after discontinuation of esmolol,
heart rate returned to approximately 803 of the baseline among
responders (compared to 68% of baseline heart rate at the end of
infugion) indicating that esmolol's effects were reversible. While
there were still significant effects on heart rate and clinical
safety varfables at 20 minutes post infusion, these effects were less
than at the end of the infusion. For the reasons indicated above
similar analysis for the propranolol group was not done. Thus it is
not clear what the basis 1s for the sponsor's claim in the expanded
overview summary that the propranolol effects lasted longer. The
sponsor states in this section “in contrast, 4 hours and 20 minutes
after discontinuation of propranolol, heart rate remained the same as
at the end of the propranolo injection (at the end of propranolol

74.53 of baseline heart rate; during follow up; 76.3% of baseline
heart rate), indicating that propranolol effects lasted Jonger®,

vii)'Analxsjs by Center

Primary efficacy analysis pooled data from the various treatment
centers. Therapeutic response rates were also analyzed among the
different study centers. These were as follows:

Cenzer # Treatment

- Esmolol Propranolol

R/E (%) R/E (%)
6 §/6 (83%) 5/7  {71%)
g 9/14 (64%) 7/14  (S0%)
6/9 (67%) 9/13 (63%)
18 9/11 (82%) 6/9 (87%)
Others * 7/10 (70%) 11/12 (92%)
Total 36/50 (72%) 38/55 (69%)

R/E = Number of responders/Number of "Efficacy
Patients"”
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A;though there were variations in response rates across study centers
-in both treatment groups, the sponsor claims that these differences

were not significant. No specific treatment by center interaction
for response rates was seen.

11 Safety Results

A. Clinjcal Safety Variables: SBP, DBP, MAP, RPP, RR; Table 51. Review
of ciTnical ¢ saTe'ﬁi‘W‘s"‘"‘upport the genera) assessment made in the
synopsis that “esmolol patfents had greater decreases in systolic,
diastolic and mean arterial pressure and greater reductions in rate -
pressure product at the end of titration and chroughout the maintenance
than patients on propranolol.” Analysis of the follow up period (10 and
20 minutes following the end of esmolol infusion) tend to support the
sqonsor's claim of a progressive recovery from the reduction in all these
clinical variables after stopping the esmolol. In cuntrast among
propranolol treated patients, the reduction in these variables during the
follow up period was the same as at the end of the maintenance period.

~\
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Tadle 3
SEVWAY OF CLINICN. TANIASLES SuRtun TITRATION FERIOD OF PRTIENTY
TREATED wiTh EDMLGL (R MUPRANR O,
Wignest |
Titratien Titwetion Titretion Titvotion Titrstion Titration Titratien
Saeel Inn 9 M» 10 Min 19 Me % e 23 e 39 Nia Cosage
TS s | 10728 | 16D A | 1133528 100084 | '@.1423 | 108.0pd (l0e3gS 199.733.7
mng  wt|tsons |uzape | neags [neags [neags | messs lwersa | mnags
e A S Rt ]
AW = 9P 3% | STOIH 30 | SAQDHET™ | GG 28| =13 MIAS |ATABZ IR | <1300 5%
- e g ] Aspse | sagaee | wspsel S8 | S | wayan
(4 [T 76.8081 5 193¢0 4 73.42¢ 9 H58.7 70388 7 nIRA 18.002.2 LK)
tom Ng) nag2 | 1394 1A | 12090208 s | rema | nnogs nags |
A- ot 1909 =3.91D 90¢ =4,341 S0 -4,9¢ Jo¢ o5 .002.190 | 4,002 800 -5,9%) 3
= Ny 22194 2282 23 8% | 24880 (X R 328 .9 =249 S

S ————
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B. Adverse Eifects: Tabulation of adverse effects observed durin

study 1s summariz 1n the following tables: 45, 49, 50, Safe:y wgsthe
a.sessed 1n the 127 *all patients” treated with esmolol (N=64) and with
propranole]l (N=63) during the study. 29 patients treated with esmolol
{(45%) and 11 pztients treated with propranolol (18%) were reported to have
adverse effects. 41% (26/64) of esmolol patients and 10% (6/63) of
propranclol) patients developed cardiovascular adverse effects (Table 45).
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Tadle 45

SUMMARY OF ADVERSE EFFECTS, BY BODY SYSTEM IN
PATIENTS nmm WITH ESMOLOL OR PROPRANOLOL .

Sody System

Type of Reaction

Number of Patients

Esmolo! [Propranolol

Cardlovascular

Symptomstic Hypotension
Asymptomatic Hypotansion
Premature Ventricular
Contraction

Increased Congestive
Haart Fallure
Sradycardia

Dyspnea

Diaphoresis

[
¥ 3

Subtotale

Centra) Nervous
Systen

Dizziness
Weakness

-{ Headache

Sudtotal*

Gastrointestinal

Nausea
Vomiting
Taste Perversion

Subtotal*

Respiratory

fales
Cyanosis
Shortmess of Sreath

Sudtatal®

Miscellangous

-

/)
’

Burning at IV site
{njection Site
Inflasmation

Injection Site Erythems
IV infiltration

Sudtotaler

;e ve e OO0 1O JODO IN O g 8O0 o
O |OO0C0 O [ e [60e O [ B ot [0 [#OO (O JOONK O we

* Some patients experienced.more than ong of the tbove

adverse resctions

The most frequently reported

adverse effects in the esmolol group was

hypotension in 23 patients. Four of 23 were symptomatic with esmolol vs
Criteria hypotension (as defined by systolic
pressure or dfastolic pressure less than 90/50 mm Hg) was seen in 27
esmolol patients (includes 16 reported patients) and in 10 propranolol
patients (includes 3 reported patients).
patients and 11 propranolol patients developed hypotension. Thus 53%
(34/64) of esmolo} treated patients developed hypotension. In the

1/4 with propranolol.

majority of patients, onset of hypotensi

Thus a total of 34 esmolol

on occurred during the titration

period although there appear to be no clear relatfonship to esmolol dosage
and hypotension (Tabla 4Q)

PP S
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Tadle &9

NCE OF REPORTED MYPOTENSION Bv ACC CRITERIA |
fncioe . VS ESMOLOL OOSAGE

Comie o Bl L S
(searug/min) Titration Matntenance Tota? -
0 2 2 4
100 0 1 1
150 3 3 4
2 2 4
%0 1 2
1 7 s
s00°” 1 0 1.
200 or Lower 7 6 13
o : ’ 2
A1l Dosages 10 18 25*

. ining two patients (#1505, 1512) daveloped hypotansion within
:wf'i.r:g 10 l:l.lltu aféur discontinuation of esmolol infusion.

* 500 mcp/kg/min was infused only during one minute intervals as a
loeding dose. See Appendia IX, Prototol.

-
’
’

The majority of the hypotensive patients in the esmolo} group were
postoperative 25/34 and were greater than 65 years of’ age (18/34). In the
propranolol group the distribution of hypotensive patients by these two
categories was 5/11 postoperative and 6/11 (greater than or equal to 65
years). There was also a difference in the incidence of hypotension with
respect to the treatment center (Table 50).

(RN

sr e vute Al
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Tadle 0
FREQUENCY OF REPORTED HYPOTENSION AND
CRITERIA WYPOTENSION BY CENTER” .
. £smolol
Mean Baseline Clinical Vartadles Investigator ACC
HR (bpe) | SBP (ms Hg)| OBP (mm Ng) uy::g:::::n Ns:::::::n
Canter & 155 118 16 7/8 (88%) | 4/8 (S0%)
Center 8 145 115 n 8/15 (53%) | 6/15 (40%)
Center 9 1aa 129 | 113 (83) | 2/13 (1%%)
Cnter 15| 140 124 8 1/12 (8x) ‘| 5/12 (a23)
|other 150 132 n 6/16 (38%) [1C/16 (82%)
Total 147* 12¢* w 23768 (36%) |27/64 (42%)
Propranolo!
mean Baseline Clinica) Variadles ]Investigator| ACC
Reported Criterias
MR (dpm) SBP (m» Ng)| DBP (wm Hg)Mypotension |Hypotension
Centar 6 47 12 67 0/9 (0%) 19 (11g)
Center’3 169 110 ] 1714 (%) | 0/14 (0%)
Canter 9 | 146 120 % |onsom) | 115 (m
Cofter 15| 1M1 116 8l /11 (9%) | a1 (38%)
Other 142 118 13 2/14 (143) | 314 (213)
Total 145° 1us* " 4/83 (63) | 9/63 (14%)

* Ratfos are number of cases/rumber of patients who received drug.

# Criteria hypotension 13 SBP <90 mm Hg or DBP <50 mm Ng.
* mean of 411 the centers
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Relative differences among certain centers with respect to key clinical
varisbles may be related to differences in patient samples from center to
center. In addition, there appeared to be a significant inverse
relationship between the occurrvence of investiiator reported hypotension
and the use of digoxin as a concurrent medication (see Table).

Hypotension Esmolol Patients |Propranolol Patien
Reported by the [Without With Hftgout Hithe ks -
Investigator Digoxin Digoxin Digoxin Digoxin

Yes 16 (55%) 7 (20% 4 (1
No 13 (45x) 28 faoz; 28 882:; 3? (100%)

Total 29 35 12 k)|

This latter finding Tends support to the hypothesis that one mechanism of
the hypotension assocfated with esmolol is related to the negative
inotropic effect observed with beta blockade. This is firther supported
by the clinical data that some patients in the study develap rales and
:hortne? of breith with dyspnea (probably indicative of congestive heart
ailure).

C. Dropouts/Terminations

(See Tables 20 and 22 for summary of “all patients" at each study phase.)

Tables 2} (esmolol) and 23 (propranolol) summarize the reasons for the
discontinuation of patients assigned to either treatment group. A total
of 32 esmolol-treated patients ( 'lncludin? 12 nonresponders) and 28
propranolol -treated patients (including 12 nonresponders) were
discdntinued from the study. Analysis of the data indicates that a
similar number of “all patients” in both groups entered the maintenance
perdod [N=37 (8) N=39 (P)] and a similar number completed the maintenance
period [N=26 (B, N=30 (P)]. However, a major difference relates to the
reasons for pailent termination from the study (espectially for
terminations during the maintenance period). Approximately 45% (7/16) of
the esmolol terminations were related to hypotension whereas 41% (7/17) of
the propranolol terminations were related to recurrence of SVT (as opposed
to only 2/17 for esmolol). Therefore, hypotension was a major factor for
esmolol treated patients.

Analysis of Tables 21 and 23 further reveals that overall of the 64
patients treated with esmolol, 15 patients were terminated prematureiy
from the study due to hypotension.

S
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"\

Tadle 21
REASONS FOR DISCONTINUATION FROM THE STUDY
OF PATIENTS RANDOMIZED TO ESMOLOL -
Patient #| Period of Discontinuation|Reason for Discontinuation
&3 | Titr-tion 2.5 nins | Hypotension
@ Maintenance 120 mins | Recurrence of SVT snd
hypotension
$02) | maintenance 160 mins | Nypotensien
@ Titration 20 nins | No therapeutic response
and hypotension
<] Titration . 5 mins | Hypotension
18] Maintenance 200 mins | Mypotenston
614 Maintenance 90 utns | Recurrance of(s-v;
818, | Maintenance 80 mins | Mypotension
'\UB Titration 20 nins | Rhythe changed from A-FI)
to A-FL and hypotansion
701 Maintenance 100 ming | Patient regquest
708 Titration 25 ains | Patient request
802 Maintenance 9 nins | Recurrence of "SVT
804 Maintenence 16 ming | Investigator not satis-
” fied with heart rate
reduction
808 Haintenance 120 sins | Recurrence of SVT
812 Titration 30 sins | NO therapeutic. response
o14 Mafntenance 2 wins | Mo therapeutfc response
and hypotension
vﬁ:g Maintenance 40 mins | No thergpeutic response
and hypotension
@ Maintenance 40 mins | No therapeutic response
and hypotension
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Tadle 21 (Continued)

REASONS FOR OISCONTINUATION FROM THE STUDY
OF PATIENTS RANDOMIZED TO £SMOLOL

Patient #| Period of Discontimnvation|Reason for msmﬂmnuml
@ Maintenance 24 ains | Mo therapeutic rasponse
and hypotension
¥4 Titratton 30 sins | Investigator not satis-
fied with therageutic
responte
829 Titeation 30 mins | Ilnvestigator not satise
fieg with heart rate
reduction
913 Titration 30 wing | Mo therspsutic response
926 Titration 30 ming | No therapeutic response
929 Titration 30 ming | No therapeutic respense
1202 Maintenance 120 aing { Mo therapsutic response
(l@ Tigration 18 mins | Wypotemsicn
1407 | Tieratton 25 mias | Nypotension
1508 Maintenance 11 ains | Investigator not satis-
fied with haart rite
reduction
- .
H_\zsos) Wainterance 20 mins | Mypotension
1512 Titrgtion 30 ming | No therspeutic response
, 1528 Maintenance 80 ming § Patient raquast
’ 1528 Titration 30 mins | No therapeutic response

* Although this patient entered the maintenance period, clinical
cbservations ware not odtained prior to discentimuation.
patient had the last observations taken at the end of the dose

titration period.

This

/s
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PATIENTS RANDOWIZED TO PROPRANOLOL

Tedle 23
REASONS FOR DISCONTIMUATION OF THE STUDY OF

Patient ¢

Period of Discontimuation

Reason for Discecatinuation

102 Titration 20 mins | No therapeutic response

501 Maintenance 140 mins\ Recurrence of SVT

604 Maintenance 140 wins | 2 empyls of drug
accidentally broxen

808 Maintenance 35 ains [ Mo therspeutic response

609 Maintenance 0 nim\Yhm of SVT

Keintenance 30 ains'}’ Increasing congestive

haart fatlure

805 Maintemance 100 -m\/ Investigator not satis-
fiad with haart rate
reduction

813 Maintenance 10 ®ins | No therapeutic response

815 Maintenance 20 nins | No therapeautic respense

817 Maintenance 160 wins {/Recurrence of SVT

819 Maintgrance 20 mins | Mo therapsutic "zsponse

822 Maintenance 20 ming $FShortness of breath and
cyanosis

827 Titration 30 sing | Wo therapsutic response

903 Titration 30 wins | No therapeutic response

Y4

;e . .
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Tedle 23 (Continued)

REASONS FOR OISCONTIMUATION OF YHE STUDY OF
PATIENTS RANDOMIZED TO PROPRANOLOL .

Patient #| Period of Discontinuation{Reason for Discontinuation
909 Titration 10 @ins | No therapsutic response
and nausea
921 Mainmtenance 40 sins | No therapeutic response
930 Titration 30 ains | No therapsutic respanse
1203 Titration 25 mins | Sirus bradycardia
1303 Maintenance 200 mtng | Recurrence of SVT
1308 Titration 30 mins | Investigatsr not satis-
. ‘f_:z ‘:::: heart. rate
1309 Maintenance 140 mins | Recurrance of SVT
1511 Maintenance 200 ming | Nausea/vomiting and
headache
1513 Titration 30 mins | Patient regquest
1514 Titration 30 a'ng | No therspeutic respohse
1819 Titration 20 ming v;;;otenssr* and nausesd
1823 Titration 30 mins | No therspautic response
1527 Maintenancs 120 afng | Recurrencs if SV
+ 1529 Haintenance 25 mins | Recurvence of SVT

‘~\

0f the €3 patients treated with propranolol 6 patients were terminated
prematurely from the study due to the frllowing adverse effects.

Pagient ¢ Adverse Effect
703 Progressive congestive heart failure
822 Shortness of breath, cyanosis
909 Nauses
1203 Bradycardia, hypotension
1811 Nauses, vomiting, headache

1519 Nausea, hypotensioan

-.o-J- -——

————
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0. Deaths

One patient treated with esmolol (#1506) and one patient treated with
propranclol (#1527) died within 12 hours after D/C of study drugs.

E. Other Side Effects and Relationship to Dose

Five of the 64 esmolol patients developed infusion site reactions during
the study. However, none of the patients were discontinued from the study
and 311 reactions were resolved by change of IV site. The occurrence of
adverse effects was more frequent in patients receiving esmolol at _
doses > 200 mcg/kg/min than in patients with doses £ 200 mcg/kg/min.

The distridbution of adverse effects by dose is as follows:

$0 meg/hg/min ==~
100 * ———
150
200
2%0
300
$00

eee ]

(ol 2 ~3 X ol )

Since the sample size is quite small, a clear dose relationship
cannot be established from this data.

Review of Supportive Evidence (Partially Controlled Trials) of Efficacy for

Brevibloc In SVT:

1 - 8052-83-23/30/36 (Study 1)
11 - 8052-83+31 (Study 2)

{1 - 8052-83-33 (Other Trial)
/
A. Overview

Two multicenter trials were conducted to examine the safety and
effectiveness of esmolol in the treatment of SVT. These studies were
baseline controlled and, based on the very small placebo response rate
Tcund Tn the controlled trial reported in the previous section (study
8052-82-05), provide additional evidence of efficacy in a relatively large
number of patients. Both of the above studies shared certain basic common
; :atures regarding: (1) esmolol dosage and titration schedule, (2)
primary entrance criteria and patient selection (HR greater than or equal
to 00 bpm in hospitalized patients with persistent SVT), (3) primary
endpoint (15% or greater reduction from the average baseline HR or
conversion to NSR) and (4) similar maintenance titration (6-24 hours).

The major differences in these studifes revolved around the number of
patients enrolled - 160 (study 1) vs 49 (study 2). In addition, study 2
also evaluated transfer from esmolol to an alternative antiarrhythmic
agent. Similar overall therapeutic response rates were observed in these
studies during the (a) titration period: 79% (116/147) for study 1 and
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81% (29/36) for study 2; (b) maintenance period: 60% (60/99) for study 1
and 75%-(21/28) for study 2, Furthermore, in both studies a dose response
relationship was observed with increasing doses of esmolol 1.e., 74% and
79% of “"efficacy patients” responded at or below the 200 mcg/kg min
dosage. In addition, preliminary data from study 2 (the trial 1s stil}
ongoing) suggest that the majority of the SVT patients, whose HR was
controlled by esmolol alone, were successfully transferred to other
alternate antfarrhythmic agents without clinfcally significant loss of
therapeutic response., A similar pattern and incidence of ADE and
premature terminations due to ADE was noted in the two studfes: -
cardiovascular ADE - 513 (study 1) and 48% (study 2) and terminations -
213 (study 1) and 25% (study 2). In general, the overall therapeutic
results of these two studies appear consistent with the findings of the
two pivotal studies and hence serve to reinforce the overall conclusions
re safety and efficacy of esmolol in patients with SVT.

8. Specific Results
{4) Study 1 8052-83-23/30/36.
Study Design '

This was a multicenter baseline controlled trial involving 22
fnvestigators.

Study 1 includes three protocols. The basic protocol (study 8052-83-23)
was followed by 22 investigators. Another investigator followed
8052-83-30 and another followed 8052-83-36. These two protocols added the
evaluation of hemodynamic effects of esmolol and one (8052-83-30) studied
patients who were on a stable dose of a conventional beta blocking agent.
The results of these 3 protocols are incorporated in a single study report
(volumes 3.46, page 1).

Study Objectives and Patient Selection Criteria

The objectives of this open label baseline controlled study were: to
determiffe the safety and efficacy of I.V. esmolol administered through a
large peripheral vein in the treatment of persistent SVT in hospitalized
patients when infused for periods up to 24 hours. The primary entrance
criteria was an average heart rate of 100 or more beats per minute (bpm)
during a 30 minute baseline period.

Patient Numbers - “AN"*, “Efficacy”, “Exclusions”

162 patients were entered into the study. Of these, 2 patients were
assigned patient numbers but never received esmolol. Thus 160 patients
received esmolol in the study. These patfents are refered to as “all
patients”. The protocol was adhered to in 147 of the 160 “all patients”
and these patients were classified as "efficacy patients”. 13 patients
were not included in the efficacy patients jroup. The reasons for
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excluding these patients were: administration of concurrent medfcations
which -1§nt affegt the efficacy and safety of esmolol (3 patients),
baseline heart rate less than 100 bgu (4 patients), deviation from the
dose .titration schedule (5 patients), and entrance criteria deviation (}
patient). Thus the data from the remafning 147 patients werebincluded in

nalysis of therapeutic response. Safety assessment was based an the
:::l;siiyof the data g:ou 160 'g?l patients"; however partial laboratory
data from 19 patients were excluded from safety analysis. Reasons for
exclusions were efther saggles were hemolyzed and/or followup samples were
colTected 24 hours after the discontfnuation of esmolol.

Treatment Plan and Response Criteria

Following completion of a 30 minute baseline perfod during which the
stabil.ty of the patfent's SVT was assessed, esmolo] was administered in a
5 to 105 minute dose titration period (the length of the dose titration
period was increased from 90 minutes to 105 minutes by protoco? amendment

dated March 14, 1984).

Srevibloc wvas titrated according to the folloving
gchedules

rirst Titration S00 mcg/kg/min for 0.3 sinutes
25 ncg/kg/main for 4.5 minutese

Second Titration 300 acg/kg/min for 0.5 minutes
S0 mcg/kg/min for 4.3 sinutes+

Third Titration $00 mcg/kg/min for 1.0 minutes
100 mcg/kg/min for ¢.0 minutese

Fourth Titration 500 mecg/kg/min for 1.0 minutes
150 mcg/kg/min for 4.0 minutese

rifeh Titration 900 meg/kg/min for 1.0 minutes
200 meg/kg/min for ¢.0 minutese

Sixth Ticration 500 mcg/kg/min for 1.0 minutes
250 acg/kg/min for 4.0 minutese

Seventh Titration 300 mcg/kg/min for 1.0 minutes
] 300 mcg/kg/min for 4.0 minutese

. The maintenance infusion ’Qfla ol esch

titration dose could be extended up to 14
ainutes. )

AN

Response Criteria

The titration procedure was continued for each patient until achievement
of a specified therapeutic response, {.e., 15% or greater reduction from
the average baseline heart rate or conversion to normal sinus rhythm. If
a significant adverse effect occurred, the dose of esmolol was reduced or
discontisued. If the patient exhibited a thierapeutic response during the

esmolol dose titration perioa, the patient was entered into a 24 hour
maintenance period, during which esmolol was administered at the dosage at
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which the response was achieved. All patients who received esmolol
regardless of whether or not they completed the titration or maintenance
periods were entered {nto & 30 minute follow up period following
discontinuation of esmolol.

Efficacy Results

The sponsor summarizes the efficacy data for this study as follows “the
drug was found to be effective (either a greater than or equal to 15%
reduction in heart rate or a conversion to NSR) at a dose as low as

25 mcg/kg/min.” The overall therapeutic response rate was 79%, similar to
that observed in the two well controlled studfes. The average effective
dosage among responders was 97.2 mcg/kg/min, In 18% of the patients, SVT
was converted to NSR. Therapeutic response rates were similar among
patients with ages less than 65 years and greater than 65 years; and
between postoperative and nonpostoperative patients. Reversal of heart
rate reduction aftar discontinuation of esmolol had no relationship to the

length of infusion. Thera?eutic response was similar among patients with
atrial fibrillation, atrial flutter or sinus tachycardia.

Safety Results -

113 patients were reported by the investigators to have developed an
adverse effect. The most frequently reported adverse effect pertained to
the cardiovascular system. 5.% (81/160) of the patients exhibited
cardiovascular related adverse effects. A total of 33 patients (21%) were
terminated from the study prematurely due to adverse effects. 24 of the
159 patients (153) who received esmo’ol via peripheral vein, developed
infuston site reactions during the study. None of these patients were
terminated from the study and all reactions resolved after the 1.V. site
was changed or after the infusion was discontfnued. No relationship was
observed between gender, age or type of SVT and the occurrence of adverse
effects. No relationship between the length of duration of the esmolol
infusion.and the occurrence of adverse effects were seen. A list of
reported adverse effects are shown in the Table below,

’
’
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Tadle
LISTING OF ADVERSE EFFECTS DY S0DY SYSTEM

ystes erse Lffect r of Patients

Tardlovascular Hypotension
Disphoresis
Peripheral {schemia

tricular tachycardia
cardisc dyspnes
Paller
Flushing
Chast pain
Angima . -
Sradycardia
ventricular arrhytmmia
Increased pulmonary artery
pressure
Pulmonary evams

-
s
i
3
ot Pt o bt =0 D ND N D nu-:%

Sudtotal L}
. m‘o eue by -mlm PR ll LEALIF S R W T )

Systen Agitation
Hesdache
Dizziness
Confusion
fatigue
Parssthasie
Asthenis

- Depression

Abnoras) thinking
Anxfety
Angrexia ’

Subtotal

I'd
I

Castrolntestinal . Nauses
VYomiting

Dry mouth
Abdoming! @iscomfort

Oyspepsia
Constipation®

Subtots) T
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Tadle (Continued)

LISTING OF AOVERSE EFFECTS BY BOOY SYSTEM

Y System verss Lifect st ients®

Xesoiratory Uyspnea and Cheyne Stokes

respirations

Sronchospase

Rales

Rhonchi

Wheezing

Nasal congestion

Pharyngitis

Increased plavral effusion and
astelectasis

Cosmon cold -

Pleura! Pain

b Dus o PP ul Gt Gud Guett Pt Pt

Sudptotay T

Tenltourinary Urinary retention 3
Sudbtota' T

S18) Jenses apeech gisoroer
- ot e - Apnormal vigsion

° Sudtotal

Seneral “Rid-scapular pain

kin IV tnguration

IV {nflasmation
Ecchymosis of IV site
fdsma at 1V site

Erythema .
Skin giscoloration (Dlus uh{ a
Enls sacular sres (axilla
IV Infiltration

’ subtota) I

SN
[PYSTOYOTOTSY "LV By ’1 s o=

8 Began prior to the start of the esmole! infusion.

* Some patients exhidited more than one adverse effect and
therefore were 11sted more than once.
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Sylpto;t'lc hypotension developed in 21 patients and asymptomati
hypotension developed in an additional 49 patients. Tlmspa tota‘l: of 70

patients developed hypotension during the study. The foll
reproduced from the overview smrygcharacteﬂzes the gypg:ieggiggu
observed in the study.

- - -

1. ©Of the 70 petients who developed hypotension
(symptomatic or esymptomatic), 29 patients had the
onget during the dose titration period and 313 had
onset during the maintenance period. The remaining
eight pstients had onset of hypotension during
either the pre or postinfusion periods.

2. The aversge dose -of Brevibloc at the onset of
hgponnsion (139.7+11.5 mcg/kg/min) vas higher than
the average dose of Brevibloc st vhich therapeutic
response occurred (106.429.5 mcg/kg/min). )

"3, Mers postoperstive Yntimu (507100 or 50%) than
non-postoperative patients (20/60 or 33%) developed
kypotension and the sverage dose of Sreviblec st -
wvhich hypotension occurred vas lover in

stoperative petients (123.3+10.7 mcg/k /min) than
n non-postoperative pacients 204.2+21.6
acg/kg/min) .

4. The aversge dose of Brevibloc st which hypotension
occurred vas similar for pstients <63 years and >63
years of age (146.2:13.3 vs 146.4219.4 ncg/kg/min).

&, An inverse relationship between the average base
line §BP and DBP and the frequency of hypotension
vas seen.

5. The msjority of petients vith hypotension (61 out
of 70)° had received medications concurrently with
Srevibloc vhich could lover blood pressure.

7. In & total of 21 patients, the Brevibloc infusion
vas discontinued due to the development of
hypotension. The majority of these ruunn
(15/21) received medications concurrently with
Brévibloc vhich could lower blood pressure.

8. ©Of the 62 patients vith onset of hypotension eutinz
the Brevibloc infusion, hypotension resolved in 3
patients vhile the infusion of Brevibloc continued.
Of the remaining 26 patients, hypotension resolved
sfter discontinuatfon of Brevibloc and in the
msjority of these patients (21/26) resolution
occurred vithin 30 minutes after discontinuation.

AN
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b. Clinical Safety Variables

Statistically significant dose dependent reductions in SBP, DBP, MAP,
and RPP in the titration and maintenance periods were obtained. In
most of these variables, significant reversal to the baseline level
was observed within 60 minutes after discontinuation of esmolol.

c. Disease States Associated with Increase Risk in Treatment with
Beta Blockers —

Forty of the sixty-one patients with disease states associated with
increased risks from beta blockers, developed adverse effects. 11 of
the 40 patients were terminated from the study due to adverse
effe$ts. The majority of the 61 patients tolerated treatment with
esmolol.

d. Renal Disease

Of the 8 patients who entered the study with possible renal
impairment, 4 patients developed adverse effects and one patient was
dropped due to adverse effects. However,.the investigators did not
definitely attribute the relationship of the adverse effects to
esmolo]l in any of these patients. ‘

e. Hemodynamic Data

Four patients entered into the study had hemodynamic data collected.
A1l four patients were evaluated within 3 days after coronary artery
by-pass surgery and all were therapeutic responders to esmolol. 3 of
the 4 had a prior history of myocardial infarction. The major
hemodynamic findings were (1) significant reduction in heart rate and
decreases in SBP; (2) decreases in cardiac output and cardiac index
largely due to a reduction in heart rate; (3) decreased stroke work
index; (4) small increases in systemic vascular resistance secondary
to reduced cardiac output and systolic arterial pressure and (5)
3pcreased pulmonary arterfial resistance.

Conclusion:

According to the sponsor in most of the patients with hypotension,
resolution occurred within 30 minutes after discontinuation of esmolol.
esmolol was generally well tolerated in patients with disease states which
placed them at risk from treatment with beta blocking agents. No
clinically significant trend was seen among changes in laboratory
variables.

R S
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(13) Study 2 (8052-83-31)

Study Design

This was a multicenter open label baseline contralled trial finvolving 10
investigtors. The design was similar to that of the previous trial but
included transfering patients whose SVT was controlled on esmolol to an
alternative antiarrhythmic agent. This study remains in progress (so this
represents an interim report).

Study Gbjectives

To determine the feasibility of transfering patients with supraventricular
tachycardia whose heart rate was controlled by an infusfon of esmolol to
an alternate antiarrhythmic agent without a clinically significant loss in
therapeutic response.

Patient Selection Criteria

Same as previous study.

Treatment Plan and Response Criterfa
Same as previous study (See Study 8052-83-23).

Alternate Drug Treatment

Following successful completion of the esmolol maintenance period, the
patient entered the alternate drug therapy part. The first dose of the
alternate antiarrhythmic agent chosen by the investigator for the patient
was adninistered at time O of the alternate drug therapy. The dose of
esmolo] was adjusted, as indicated in the protocol, based on the
pharmacokinetics of esmolol and each of the alternate antiarrhythmic
agents (see Guidelines for alternate drug therapy). Following the second
dose of the alternate antiarrhythmic agent, esmolol was continued for a
period of time suggested in the protocol and was then discontinued.

rd

Patient Numbers - “All", “Efficacy®, “Exclusions®

49 patfents were entered into the study. Investigators adhered to the
protocol in 36 of these patients and these were classified as “efficacy
patients.” 13 patients were not included in the efficacy patients group.
The reasons for excluding these patients were “administration of

concomi tant medications which might effect the efficacy and safety of
esmolol {2 patients), sinus tachycardia possibly due to administratfon of
theophylline (3 patients), dose schedule deviations during the titration
periad (4 patients), and dosage deviations during the titration period (4
patients). Thus the data from the remaining 36 patients were used in the
analysis of therapeutic response. Safety assessment was based on analysis
of the data from 49 “all patients”., Since the study s still ongoing this
is an interm report of a total of 49 patients.
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Efficacy Results

According to the summary provided by the sponsor “esmolol was found to be
effective (either a greater than or equal to 15% reduction in heart rate
or a conversion to NSR) in a dosaﬁ range of 25 to 150 mcg/kg/min in the
treatment of patients with SVT, e overall therapeutic response rate was
783. The average effective dose among these responders was 61.8
mcg/kg/min. In 14% of the patients, SVT was converted to NSR. The number
of patients who were successfully transfered from esmoiol to other
alternate antiarrhythmic agents was as follows: oral verapamil-1/2 (50%);
oral or 1.V, digoxin-7/12 (58%); oral propranolol-8/11 (73%); oral
metoprolol-2/3 {67%); oral quinidine-1/1 (100%); ora) digoxin plus oral -
zuinidine-wz (0%); oral di?oxin plus oral verapamil-1/1 (100%); and oral
igoxin plus oral metoproloi-0/1 (0%) (this patient did not complete the
study due to the investigator's concern over a low :eart rate). According
to the sponsor, the data obtained from these patients revealed that the
majority of the SVT patients, whose heart rate was controlled by esmolol
alone, were successfully transferred to other alternate antiarrhythmic
agents without clinically s‘lgni ficant loss of therapeutic response. The
recommended dosage schedule for transition from I.V. esmolol to an
alternate antiarrhythmic agent is provided in the accompanying figure.

AR S
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safe .l.lesults

Safety was assessed in the 19 “"all patients® treated with esmolo). 27

patients were reported by the investigators to have adverse effects.

most frequently reported adverse effect pertained to the cardiovascula

system, 433 (24/49) of the patients developed cardiovascular related

::;erse effects. A)s reported adverse effects are shown in the table
ow.

’ Table 31
Agverse £ffects by fody System

Sody System Adverss Effect

Cardiovascular Hypotension
. Diapnoresis
Chast patn
Apnorms) ECG
Heart dlock
. Syncope

Voo, Musiver of Patients
Cantral Nervous System Headache -
Confysion
Fatigue
01221ness

Number of Patients

h‘ N 9ot gt o A [ o4 .l Ll ol o2 ™) 4 NU—UIIO ﬁ o-'v-o-v-.ﬁ

Gastraintastinal Nausea
vomig!
Abnorme) patn
-~ Constipation
Number of Patients
'l Respiratory Wheszing
Numter of Patignts

Hiscellansous Atnormel Vigton
Rigors

Fever
Infection Site
Number of Patients
AlL TOTAL 27¢

* Some patiesis had more than one adverse effect and were
therefore coynted twice,

The
r
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Twelve patients were discontinued prematurely from the study due to the
development of adverse effects. In 6 of these patients, adverse effects
were attributed to esmolsl. No dose dependent relationship was seen in
the development of adverse effects. The frequency of occurrence of
adverse effects was similar in patients less than 65 years of age (28%)
and in patients greater than 65 years of age (263). More nonpostoperative
patients (64%) than post operative patients (46%) developed adverse
effects. Of the 24 patients with hypotension, 16 patients developed
hypotension during the esmolol titration or maintenance period. Of the
remaining 8 patients, 6 patients developed hypotension during the
alternative drug therap{ period and 2 patients had hypotension prior to
the start of the esmolol infusion. Among patients who developed -
hypotension, esmolo} dosage data revealed no dose dependent relationship.
In the majority of the patients, hypotension resolved either during the
study whil2 esmolol infusion was still going, or within 20 minutes after
discontinuation of esmolol. Among the patients (n=19) in the study with
diseased states associated with increased risk from treatment with beta
blockers, 12 patients developed adverse effects. Four of these patients
were terminated from the study due to the development of adverse effects.
No :l;?icajly significant trend was seen among <haies in laboratory
variables, ’ ’ . '

Other Trials (80527-83-33)

One additional open pilot study was undertaken to examinz the safety and
effects of esmolol in patients with myocardial infarction or unstable angina
pectoris who in the judgement of the treating physician and the investigators
would benefit from a reduction in heart rate. This study was intended to
evaluate the effects of esmolol in these patients using Swan-Ganz hemodynamic
monitoring and continuous Holter monitorirg to assess ST segment changes and
ggggggg ;g)incidence. frequency and characterization of arrhythmias (study

Study 8052-83-7?

Number of Patients

/
19 patierits entered and completed the study. All 19 patients received esmolol
and were analyzed for changes from baseline in hemodynamic parameters during
esmo) .. Infusion and in the post infusion pericd. Four patients did not have
invasive Swan-Ganz monitoring performed. >safety analysis was based on data
from 211 19 patients. 4

Treatment Plan

Following a baseline controlled period, esmolol was infused in a step wise
fashion rom 50 mcg/kg/min to 300 mcg/kg/min (50 mcg/kg/min increments): each

dose was given for 4-14 minutes with each increase in dose preceeded by a
loadina dose of 500 mcg/kg/min for 1 minute.
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Response Criteria

Heart rate, blood pressure, respiration rate and hemodynamic measurements
including cardiac index and pulmonary artery catheter measurements were
obtained during baseline, after each dose titration period, during maintenance
and the follow up period.

Study Population

7 of the 19 patients entered into this study had unstable angina and 12
patients had myocardial infarction.

Pharmacodynamic Results

Each dose of esmolol tended to produce a progressive decrease in heart rate,
systolic blood pressure, mean arterial pressure and rate pressure product
suggesting a dose response effect for these variables. A decrease in heart
rate occurred for all patients within the first 5 minutes (50 mcgs/«g/min
dosage) of study drug infusion and peak effect was achieved between the doses
of 150 and 200 mcg/kg/min. Most variables returned to baseline 30 minutes
‘after termination of esmolol infusion. Pulmonary capillary wedge pressure
results indica.ed that the f.1.ing pressure of the left ventricular was
essential unchanged during eswoiol infusion. In addition, cardiac index
decreased by the end of titration but returned to baseline by the end of
maintenance and showed no changes post infusion. Reductions 1n systemic
vascular resistance continued throughout the titrazion and maintenance period
but returned to baseline by 30 minutes post infusion. (This is at variance
with the results reportad in the Pharmacodynamic section re studies 14 and 25.)

Safety Results

Ten episodes of hypotension were reported in this study, but biocod pressure
was usually adequately - un*rdlied (SBP greater than 90 mm Mg), and peak
reductions i1 heart rat: »-.: maintained by reducing the esmolol dosage. In
these cases, heart rate .4 L1cod pressure returned to control values within
30 minutes of stopping the study drug fnfusfon. Other adverse effects
included reased cardiac output, oliguria, nausea and vomiting in
assoctation with hypotension, and increased pulmonary capillary wed
pressure. According-to the sponsor, esmolol caused a rapid reduction in heart
rate and was hemodynamically safe {n these patients with ischemic heart
disease for periods up to 24 haurs. However, the decrease in both rardiac
output and SYR (and hypotension) is of concern (see analysis of Stu
Pharmacodynamics).
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' O

eral] Results and Conclusions of Brevibloc Efficacy and Safegxifor Each
CTalm (Indication)

A. Sugraventricular Tachycardia

{1) Efficacy

In controlled and partially controlled SVT clinical trials (studies
8052-81-04, 8052-81-05, 8052-83-23/30/36 and 8052-83-31), a dosage-effect
response relationship was found (as shown in the table below) over the
ranges of less than or equal to 50 mcg/kg/min to 200 mg/kg/min with small
additional benefit derived from dosages of 200 and 300 mcg/kg/min. -
Overall the esmolo) response rate was 743 with 71% responding at dosages
of 200 mcg/kg/min or less.

Therapeut ic Responders by Oesege

Dosage 13 Shmtyer 0052~ YTT.-'agm'l'!'ﬂ'—'l )
POy PPN | - 1 ey 152 L ) 7= LLCOR
13 at 84 19 F1 Y

< 50 103
100 0 7 3 10 ss 3%
180 3 7 10 1 29 asn
200 9 2 ' 20 718
2%0 1 1 4 ] 7 74%

> 300 0 ' 1 (] 2 748

TOTAL 3 39 ‘1ne’ 20 219

N (gfficacy) S0 'Y} 187 3e 294

2 Responders 7% Sa% 9% 78% 74%

/’
’

Esmolol in the dose ranged described was found to be either as effective
as propranolol or significantly better than placebo in two well controlled
clinical trfals. Thus the sponsor's claim regarding the denefit and

efficacy of esmolol 1s supported by these studies.
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Addendun to Overall Results and Conclusions

In response to our request for a more detalled summary of esmolol responders
who converted from SVT to NSR, the sponsor has suEmTE*E? new tables og o

efficacy patients from the two well controlled trials (04 and 05) and the two

partially controlled trials (see appendix 2B). These results support the fact
that only a afnority of SVT patients treated with esmolol (6-14%) can be
expected to convert to NSR during the initial titration period. The data that
some additional conversions to NSR also occur (during maintenance must be
viewed with caution since the maintenance period was relatively extended (up
to 24 hours) in the two partially controlled trials.

Recommendation

Based on the evidence discussed above, esmolol can be recommended for approval
for treatment of SVT.

(11) Safety

In these studies, adverse reactions were relatively common but were often
related to.the pharmacotogy of esmolol and their occurrence were C
frequently confounded by the hemodynamic instability of the patients or
the use of other drugs concomitartly which are known to effect hemodynamic
varfables. Evaluation of the adverse effects reported in these clinical
trials showed no clear correlation with the dosage of esmolol. Analysis
of total ADE showed fairly consistant incidences across dosages. The
tables belcw illustrate the incidence of ADE as a function of dose and the
number of patients discontinued from treatment for ADE by dosage.

S\
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SVY Adverse Rffect Ingtdonces by Dosape

Dosage $ thabbar 8082~
(mcprogratn) BT VPE0E BT TTEIT  vets:

80 ) 4 3 24 [ 3]
100 ' 2 a2 3] 1]

180 [ ] 43 L ] ]

200 " | 30 2 a8

%9 a 1} 3 26

> 300 s 1) \] ] 2 s
Tota! Incidences 34 L ' 178 1) 280
u (At1 Pationts) 64 . ” 180 ) 3aa

SVY Putionts Discontinued (ar ADEs by Dosmge

(acpragimin) TP T UNT  votst Patismts
23208 | LE + S 1514 Sattents
s %0 1 2 3 ] " 3.'%
100 o ' ] 2 " 3.
150 ] ° s 3 " 3.%
, 200 3 | ? 1 1] 3.an
; 230 3 1 ] ° "0 2.m
i 7 =30 L} 1 a ' " 3.8
Tots! Patients 18 ] N 2 (1
N (A1) Patients) 64 1] 160 49 34e
Sefn =2 ” 1T 248 1,3
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Although these tables show no clear relationship of dose with ADE and/or
withdrawals, the number of patients subjected to higher dosages is
considerably less {(.ince over 703 responded at dosages of 200 mcg/kg/min
or less). Accordingly, the sponsor recommends a usual effective dose
range of 50-200 mcg/kg/mia. Reported ADE in decreasing order by body
system include cardiovascular, central nervous system, gastrointestinal,
skin (1.V. inflamnation and induration), genitourinary and spectal
senses. [However, the sponsor has not summarized ADE by body system for
the entire cohort of patients.] Esmolol was generally associated with a
significant incidence of ADE which were predominately cardiovascular
{nypotension and diaphoresis). In one well controlled study, (04) over
50% (34/64) of esmolol treated patients developed hypotension and a -
signfficant number of esmolol treated patients had to be terminated
prematurely from the study due to hypotension (15/64). I. the single
hrgest tria) reported by the sponsor fnvolving 160 patients (study
81-23) which was an open label baseline controlled trial, 44% (70/160) of
esmolol treated patients developed hypotension and 21% (33/160) were
terminated from the study prematurely due to ADE. After cardiovascular
(hypotension) ADE, the next most frequent ADE pertains to the CNS
(somnolence, agitation, headache, dizziness, confusion). The overall
incidence of CNS ADE was ‘almost 253 (39/160) in study 8052-81-23.
Furthermore there has been 1 case report documenting a grand
mal seizure in an 89 year old male with mi1ld congestive heart fajlure and
atrial fibrillation (heart rate of 120) treated with esmolol. Additional
case reports of adverse reactions in patients with CAD including transient
sinus arrest and hypotension associated with cardiac arrest have been
described. Moreover, it {s important to note that in most cases, ADE
(hypotension) including those which prompted withdrawal from studies,
resolve quickly either spontaneous, by lowering the dosage, or by
discontinuing the drug. The prompt resolution of most ADE is further
supported by the significant improvement within 20 to 30 minutes in
clinical “safety variables following discontinuation of esmolol infusion
(studies 04 and 05). Finally, the sponsor's recommendation that final
infusion-concentrations greater than 10 mg/ml should be avoided is
reasonable based on the drug's frritation potential.

Addendum 20 Overall Summary Safety

In response to our request for a comprehensive summary of ADE by body system,
the sponsor has submitted new tables which attempt to quantify the ADE for
both the SVT and Anesthesia trials. (See Appendix 2C.)} Review of these
tables reveal severa] important shortcomings. First, the ADE listed are those
reported by the investigators. In several studies (04 and 05) the actual
incidence was shown to be substantially higner when the sponsor reviewed the
data for criteria hypotension. In study 80352-81-05, application of this
principle“r‘e‘sulﬁa‘#—'d_ﬂn a doubling of the reported incidence of aypotension.
Thus, the true incidence of ADE (especially re hypotension) 1s probably much
higher than the numbers reported in these tables. Second, the sponsor
continues to overlook at least three other cases of myocardial i{schemia
(patient numbers 602, 613, and 617) in study 49. Two additional patients
(#619 and 624) are more difficult to classify since they appeared to have
evidence of ischemia prestudy and esmolol di1d not prevent perioperative

ischemia. Case #619 may also have had {schemic changes sinus ST segment
upsloping was noted. Since the patient numbers are so small (‘N-32'2!!|""
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for esmolol. and N=30 for placebo) it is not fair to conclude that there is no
difference in the incidence of ischemia in the two treatment groups: esmolol
- 4/32; Placebo ~ 0/30, It is probably more correct to conclude that the data
is not capable of showing the true size of the difference if one is truly
there. Nevertheless, this data raises the issue of possible serious ADE
associated with esmolol in this patient population (CAD).

4. Review of Pivotal Studies
Second Indication
8. Perioperative Tachycardia and Hypertension: -

Overview of Principal Evidence

The sponsor's claim for esmolol's safety and efficacy (effectiveness in
attenuating tachycardia and hypertension during endotracheal intubation)
is based on the results of three randomized, parallel, piacebo controlled
multicenter trials. These three trials shared some common features in
terms of basic design, esmolol dosage, endpeint determination and

analysis. . The studies varied ?rimr'ﬂy in their patient populations. The

first study (8052-84-51A) enrolled patients classified as ASA I or II
while the second study (8052-84-51B) was 1imited to patients with ASA
classification 111 and 1V (see table below re this physical status
classification).

o mbeglso



Page 184 - NDA 19-386

AMERICAN SOCIETY OF ANESTHESIOLOGISTS'
PHYSICAL STATUS CLASSIFICATION!

Class 1. The patient has no orgsnic, physiologic,
biochenical or ?aychzntric disturbance. The Pathologic
rocess for which operation Iis to be performed is
ocalized and does not enteil a systemic disturbance.
Examples: a fit patient vith inguinsl hernia; fidbroid
uterus in an othervise healthy voman.

Class 2. Mild to moderate systemic disturdance
csused either by the condition to be treated surgically or
by other pathophysiologic processes. Examples: non- or
only slightly limiting organic heart disease, mild
disbetes, essential hypertension, or anenia. Some might
choose to 1list the extremes of age here, either the
neonate or the octogenarian, even though no discernible
systenic disesse is present. Dxtreme obesity and chronic
bronchitis may be included in this category,

Class 3. Severe systemic disturbance or disease
from vhatever casuse, even though it may not be possible to
define the degree of disability vith finalicy. Examples:
severely limiting organic heart disecase; severe diabetes
vith vascular complications; moderate to severe degrees of
pulmonary ingufficiency; angina pectoris or healed
myocardial infarction.

Class 6. Indicative of the patient vith severe
systemic disorders that are already life-threatening, not
alvays correctable by operation. Exarples: patients with
erganic heart disease shoving marked signs of cardiac
insufficiency, persistent. anginal syndrome, or active
myocarditis; advanced degrees of pulmonary, hepatic,
renal, or endocrine insufficiency.

Class S. The moribund tient vho has little
chance of survival but is submitted to operation in
desperation. Examples: the burst sbdominal sneuryss with
profound shock; na{or cersbral trauma vwith rapidly
increasing intracranial pressure; massive pulmonary
enbolus. Most of these patierts require operation as a
resuscitative measure vith little if any anesthesis.

lbripps, RD, Eckenhoff, JE, Vandan, LD: Introduction to
Anesthesia: The Principles of Safe Practice.
] i";uu ers, i1ladelphia, P 13 ytion, pp 17 ard

ooVt S ade
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The third study (8052-84-49) included only patients undergoing carotid
endarterectomy. Individual differences among these studies re duration of
esmolol dosage, timing and dose of thiopental induction and the general
anesthetic agent (halothane vs isoflurane) are summarized below.

Duraticn of Dose and Time

Study esmolol Infusion of Thiopental Induction General Anesthetic

51A
518
43

12 minutes 4 mg/kg-minute S Halothane (0-1.6% inspired)
15 minutes 5 mg/kg-minute 10 Halothane (0-1.6% inspired)
12 minutes 6 mg/kg-minute 5 Isoflurane (0-6% inspired)

In general, the overall therapeutic results in these three trials were
very similar. Compared to placebo, esmolol significantly attenuated the
increases in HR and SBP (primary efficacy variables) during the stimulus
of endotracheal intubation. Also, the increases in MAP and RPP (secondary
efficacy variables) were significantly lower in esmolol-treated patients.
Eo?parative responses in the primary efficacy variables are summarized
elow,

Study Average Maximum (Mean) Increase In
HR (bpm) SBP (mmHg)
49 BREY 8 2
PBO 24 45
51A BREV 23 26
PBO 38 40
518 BREY 8 19
PBO 24 46

However, (as discussed below under the individual studies) a serious note
of caution must be sounded in interpreting these encouraging results since
the sponsor has arbitrarily excluded in a systematic way part of the
afficacy data from the majority of esmolol treatad patients. The net
effect 1s to leave intact for analysis only a single study point (maximum
change observed in HR and SBP after intubation) and exclude all other
relevant study peints. Although the overall frcidence of ADE reported by
the sponsor in these trials was low, several important safety issues were
raised. First, the partial exclusfon of efficacy and clinical safety data
probably means that the actual incidence of cardiovascular ADE
(hypotension) may be understated. Second, the association of EKG
documented myocardia ischemia and esmolol treatment in the carotid artery
study (Study 49) is cf particular concern. The impact and implications of
this exclusion process in terms of assessing efficacy and clinical safety

are also further discussed below.
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Medical Reviewer's Note

A further point of clarification concerns trials 51A and 518. Orijinally,
this multicenter trial involved only ASA class I or II patients. However,
as this trial progressed several {m.ortant protocol changes were made
(amendment number 4 dated June 14, 1984) which altered both the design of
the study and the types of patients enrolled. These included (a) changing
the length of the infusion period from 12 to 15 minutes; (b) changing the
patient population from ASA I or II to ASA III or IV; (c) beginning
anesthesia induction at minute 10 vs minute 5; of the infusion; (d)
increasing the thiopental induction dose from 4 to 5 mg/kg; and (e)
allowing & choice of preopertive meds (1.e., diazepam, morphine or -
glycopyrrolate. As a result of these changes, the sponsor decided to
analyze the data as two separate studies, §.e., patients studied up until

amendment IV are denoted as being in study #8052-84-51A, and patfents
studfed after this amendment are denoted as being {n study #8052-84-518.
(Because of this change in the handling of the data which was originally a
single multicenter trial, the data from S51A and 518 should be referred to
our Biostatistical section to see if there fs a difference 1f the trials
are analyzed separately or combined and also to help decide as to the
appropriateness of separating these studies.) .

Addendum to Medical Reviewer's Note

In response to our request re the rationale for separate stutistical analysis
for Studies 51A and 518, the sponsor has submitted the following explanation.

T AT 8 SBATE STATISTIEN, MALIRIS

1. ANESTMESIOLOGY CONSULTANTS SUGGESTED A STUDY PLAN
which SEPARATED ASA | &€ 11 PATIENTS FROM ASA 111 & IV

PATLENTS.

2. ArprOXIMATELY 70-80 ASA 1 & Il PAvIEATS STUDIED
WITH NO SAFETY PROBLEMS.

3., SwiTCMED 3 OF TME 5 STUDY CENTERS FROM ASA | & I1 sTupY
pATIENTS TO ASA |11 & [V STUDY PATIENTS.
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(ConTinueD) i

j’ \
asAlsll ASALIL & IV i

: Dare : : Dave ‘
o1 6/6/84  B/13/84  =meececeeem- _ 3
03 4/23/84  7/16/84 7/18/88  9/27/84 4
04 S/23/86  7/11/84 7/2/88  10/2/8% ‘
05 4/3/84  &/14/84 S

06 5/31/84  6/6/8% 7/6/8% - 9/20/84 -

Based on discussions with biostatistics and since each of these studies showed
statistically significant di¥ferences 1n the two treatment groups, it is
reasonable to allow the sponsor's analysis to stand.

Specific Results

Since the above three studies were basically similar in terms of Study

design, objectives, treatment plan ar well as safety and efficacy
evaluation, the ol Tow ng comments serve to describe thefr common features.

1) Study Objective For All Three Studies: The objective of these i
studies was to evaluate the effect of esmolol (esmolol-300 mcg/kg/min) vs )
placebo on increases in heart rate and blood pressure observed during
endotracheal intubation in patients induced with thiopental.

2) Study Design and Treatment Plan For Ali Three Studies: These studies '
were randomized, double-blind, parallel, placebo controlled, multicenter 3
trials. A . .hematic representation of the typical study design is

provided in the Figure below.
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i
FIGRE 2.1: Protoco! Schematic ) ‘
> T Prestudy Evaluation
<90 ==  Premedication (Diazepan 10 @9 P.0.) . .
. o§ =tem ' -
. " o
3 T Saseline Period -
' .2 ——
-] e
s ® @ ol
. ¢ T Begin study druj infusion (500 mcg/kg/min)
1T
(]
o 2 T  Administer d-tubccurarine (3 mg 1V)
3 1T
Y -
4 T Begin maintenance infysion (300 mcg/kg/ain)
5 T Induction of Anesthesia (thiopental 4 mg/kg 1V,
] 1 {succinylcholine 1.5 mg/kg 1V)
6 =t
1 ¢ o0
" 7 -:-:. uryngosccaltndotnghen Intubation (variable
TRt ag) (S TH.Yy Potorhane (0-1.x ,
U N b .
1 v )
10
t b ‘
11
- \
12 End study drug infusion
14 |
17 Pestinfusion Follow-up Peried .
22 1
27

£CC monitored continuously from baseline through follow-yn, 30-second ECG
tracings obtained every minute from time of ‘nduction to end of infusion.

* Collection of heart rate and blcod pressure
*v Coliecticn of heart race only . .
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The study consisted of the following periods: (a) prestudy evaluation
perfod; (b) 5 minute baseline period; (c) esmolol/placebo infusion period;
{(d) post infusion follow-up period. Briefly, after administration of
appropriate preoperative medicatfons and following a 5 minute preinfusion
baseline period, an infusion of esmolol or placebo was started and
continued tor a 12 minute period (or 15 minutes see study #518). The
study drug dosage was administered according to the following schedule:
500 mcg/kg/mir for 4 minutes, followed by 300 mcg/kg/min for 8 minutes (or
1! minutes see study #518). The infusion rate of both esmolol and placebo
was based on the assumption that esmolol was present in both solutions.

3) Efficac& and Safeg* Assessment for A1) Three Studies: Efficacy was
defined as the attenuation of increases in heart rate and blood pressure
during and immediately following endotracheal intubation by esmolo) when
compared to placebo. The primary efficacy variables were heart rate (HR)
and systolic blood pressure (SBP). The secondary variables evaluated were
diastolic biood pressure P), mean arterial pressure (MAP) and rate
pressure product (RPP). A schedule of study observations is presented in

the Table below.

Table 2

SCHEDULE OF OBSERVATIONS

Prestudy Flve-minute Esmotlot/Placebo Postinfusion
Evalustion Baseling Infusion Pericd follow~up
Period Perioa Perioa
Mdul“”.
intubation
[
time’ (minutes) -5 -4 -3 -2-10°'234567869 10111 12 14 7 22*°27**
Informed Consant x
Medical) Mistory x
Physical Examination |
12-Leac E£CG x
neart Rate - X 3 x X X xR KX X XKXXXXAXX % RXXXX X x 3 x
T ] ’
Slood Pressure { X x X XX AXXXXXXXXX X X X R X X ]
v
10-30 sec. ECG Strip XXX XX X X Xx

As reletea to start of study drug (nfusion,

Heart rate was recorded every 30 seconds and the blood pressurs every minute from time of tnduction
(t.0., minute five of infusion) to the end of infusion { 1.9.. minute 12),

Heart rate an0 Dlood pressure messurements schaduled for 10 ang 15 minutes postinfusion were not
mandatory (per protoco! amengment).
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mary purpose of analysis was to compare the maximum change observed
§2§u5§1 tﬁz gsug?ol and )’ acebo group with respect to these primary and
secondary variables.

ssment - Adverse Effects: A1l patients were closely
$3n1t§$5§ %ﬁ:::;ﬁouf The study to detect the occurence of adverse
effects. The nature and extent of the evaluation was similar to the
previously described SVT studfies.

Management and Statistical Methodology: All statistical
izalygggauere performed using version §.07 of %*e SAS. The results of _
statistical tests were assessed using the 0.05 level of significance. Two
sided paired t-tests were used for testing significance of changes in

efficacy parameters within each treatment group.

6 Patient Selection for Studies S51A and 51B: Patients were selected
fgr these studies according to the Tollowing entrance criteria.

5.1 Inclusion Criteria

a. Either males or non-pregnant females (as
confirmed by a negative pregnancy test just
prio;dto entry into the study), 21 years of age
or older.

b. Patients were those scheduled {for generasl
anesthesia prior to noncardiac surgery. They
vere classified as either American Society of
Anesthesiologists’ (ASA) physical status I or

1. (Appendix !  provides the ASA physical
status definitions).%

c. All patients signed an informed consent form
prior to study participation.

5.2 Exclusion Criteria
8. Females vho vere pregnant.
b. Atrial fibrillation or flutter.
c. AV conduction block greater than first degree.

d. Myocardial infarction wvithin six months prior
to the study.

e. Any cardiac condition wvhich significantly
reduced the interpretability of the hemodynamic
variables rezorded during the study, such as
ventricular asrrhythmias requiring drug therapy
and sick sinus syndrome.
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f. Systolic blood pressure less than 100 mr Ng or
disstolic less than 30 mm Hg.

g. Severs renal or hepatic failure. .

h, History of bronchospasm or bronchial asthma
that prescluded therapy vith a bets-adrenergic
blocking drug.

i. History of drug allergy or idiosyncracy to
bcta-ercnorgic blocking drugs. Y

j. Those patients vhos: 1lase orsl or IV dose of
any of the folloving medications vas received
within four half-lives of time of anesthesia

inductions
Propranolol Pindolol
Metoproiol Timolol
senolol Verapamil
Nadolol - . Dil:iazem

Other oral or intravenous cardiovascular
medications {e.g., digoxin, ?uinidinc.
procainamids) could be continued provided their
doses permitted blood drug levels to remain st
steady-state throughout the study period.

k. Patients vho had received sdrensrgic-augmentin
drugs (including monoamine oxidase inhibitors
or adrenergic-depleting drugs (i.e. reserpine
or guanathidine) during the six veek period
prior to entry into the study.

1. Experimental drug ‘sdministration wvithin the
previous tvo veeks, or proportionately longer
if the drug had a long half-life.

Specific Results for Study No. 8052-84-51A
Investigators and Institutfon‘/sws! S1A: AN f{nvesti
3 : gators were bo
certified anesthesiologists. 0 e 0 centers selected to partic'lpa::din

this study, 5 contributed 9 or more patients. The other center (center

2: Mayo Clinic) withdrew. For a c
. omplete 1isting of investiga
institutions and number of patients enrolled at egch center sget?::l'e 1.

B e
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Tadle } L]
LIST OF INVESTIGATORS AND

. WUMBER OF PATIENTS EWROLLED - )

NUMBER OF

CENTER PATIENIS

WMBER | INVESTIGATOR AND INSTITUTION ENROLLED

PA114p Liu, M.D, B
1 . | Brighan and Women's Hospital 32

Boston, Massachusetts

Christopher S111, K.0.
2 Mayo Clinic ]
Rochester, Minnesota

Fred Bringle, M.D.

3 Jackson Memoria) Hospita) 38
Miamt, Florida .
. Simcn Gelman, M.D.
4 Univarsity of Alabama, Birminghaa 20

Birmingham, Aladams

Theodore Stanley, M.D.

- L University of Texas Health Center
at Houston 16

Houston, Texas

Martin 1. Gold, M.D,

6 Veterans Administration Medical |
Center 9

Nigmi, Florida

Number of Patients for Study 51A-"All", "Efﬁcac¥‘, “Dropouts*,
xclusions": patients we'e entered into this multicenter study and
were randomized to either esmolol or placebo. These were referred to as
"all patients"., Of these 112 patients, 101 were classified as “efficacy
patients"” (N=50 for esmolol and N=51 for placebo). Darivation of “all
patients" and “"efficacy patierts” in the study are summarized in Table 5.
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Tadle §
OERIVATION OF ®ALL PATIENTS® AND
“EFFICACY PATIENTS® IN THE STUDY

§8 Esmolo)
*A11 Patients® 112
S4 Placebo
(113, 118, 129, 301, 1
Excluded from a8, 506, s10. s07; 2™
efficacy analysis 11
(#104, 116, 509) Placedo
50 Esmolo
*Efficacy Patients” 101
51  Placebo

A sumry'of “all patients” :t each phase of the _§tudy fs given in

Table 6.
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The reasuis for the exclusions from the efficacy analysis is summarfzed

'\'

for each-patient {n Table 7.

LIST OF PATIENTS EACLUDED PRON EPPLICACY AMLVS(S

Towle ?

PATIGNY
AR

TREATUENTY

OEMOGRAMMIC DaTa

GASELINE OATA

SER | age
(yee)

wg 10T
{ng)

MEARY RatE
(opm)

SLOOD PagsIURE
SOR (awtiy ) OO»

REASON POR ERCLUSION
FRON ¢Fricacy M"‘S

1 4 L)

20 4

Recelived Incorrect 9880 8f Ingurtien
sgent. (7.9 -‘!' thiopenta!
saministered. )

Recuived tngerrect 000 oF Indugtion
sgent. (3.6 -"n thiepentel
sguinteteres, )

140 [ 1]

|necetved tncerrect d0se oF tnoust ton
spent, (8.1 ag/up thiepental agnin-
1stored In three ¢iviged dotes over
8 tsw-winute paried.)

Seseted
.

"

[neeeivey tngerrect dase of nduction
spent, (5.9 agrag thiopental somin-

1atsred in due @ivided @vsos over- o

a0~e0cond porlod.)

Petiant was Intudeted telice Guring
infugton parited.

172? 2

Pationt ons seministered o 300
neg/hg/ain asintonenge nfusion of
jlosmelel. Although this ses correct
ot the time, the pretecs! wes teter
ononded bach to the srigingl dese of
300 mxz@/hglatn,. Thwe, this dats
could nat be veed.

”

150 2

{Segeived ncarrogt nhatation ogent.
(Enf lurone cuninietered fnatend of
of Maltethane.)

40 [ ]

[Recotved ingorrect Inhatfation sgent.
(Enflyrone seninigtieorsd ‘netened of
ha'othene. )

Pationt did net cosmiote the ow‘y
(Infusion tar at
due te sdverse olfects). *

147 7

Pationt @1¢ net u-ouu the nm
{infusion ter
te technical .n.u-l )

[ 1)

intubation wes Sttommted 3-4 (impe
over o aight-minyte paried Guring
Infusion.

Pretecot

9ecifiew thispental dese 4 ag/irg.

Accepionte vaper tiait 5.3 ag/hg.

wvts dlin .,
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Eleven -"all patients” were not included in the "efficacy vatients” group
for the following reasons: incorrect esmolol dosage (1 patient),
deviations from dose allowed for anesthesia induction (4 patfents),
difficult intubation requiring several attempts (2 patients), deviations
from the prescribed anesthesia (2 patients), did not complete study (2 ;
patients). Analysis of the effect of esmolol and placebo on heart rate, ]
blood pressure and other:efficacy variables was performed on 101 "efficacy
patients® as well as on “all patients". Safety was based on the data from
all 112 patients. §

Study Results: (51A) -
I  Baseline Demographics and Comparability of Treatment Giv:ips:

o wwd 2 R’ AN

Baseline demographic and clinical characteristics were similar for both
treatment groups (see Tables 88, 10 and 13). As is evident from Table 13,

although there was a significant (p less than 0.05) difference at baseline
for heart rate and diastolic blood pressure among the 5 centers,
nevertheless there were no statistically significant differences between
the pooled treatmert groups at baseline with respect to any of the 5
efficacy variables. ' '

LYY 1L )

Tadle 88

SUMMARY OF DEMOGRAPHIC OATA BY CENTER®,
EFFICACY ELIGIBLE, EFFICACY INELIGIBLE AND ®ALL PATIENTS®

KSKPRYSICAL

STATUS sex™ race™
GROUP 1 T W ¥ | CAUL BULR ORNTL OTRIR]
tenter | 21 ) B 2] 23 4 ) .
Center 23 15 20 3 32 17 18 tl) 0
Center 4 9 1 ? 13 17 3 0 0
Center § 14 2 10 6 I 9 0 3
Center 6 1 8 9 0 9 ] 0 [+]
£'1gible® 52 49 28 73 |
Ineligible™ 8 3 4 7 6: 32 3 g
I'A‘-‘- Pacients* | 60 §2 . 32 80 70 34 1 ? |

?:::er 2 did no; enter any patients.

cates significant difference among the centers (pc 0.001).
Patients eligible for efficacy analysis. @ )
Patients ineligidie for efficacy analysis.

Lol
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tatrle 10

Susmary of Demographic snd Prestuty Clintcel Date,
by Trestment Group for ~A)! Pattents”

vartanle Treatment’ Mean <+ 5.0 win uge "
Azs (yasre) tseale! 9.4 12.3 9.0 49.0 9
Piscode 0.3 15.0 9.0 3.0 se
netynt (cm)® (TP ] 108.3 0.2 180.0 193.0 1]
Pracede 1839 9.1 rer.s 3.4 sz

welight (hg) Lametel 2.2 14.0 l..b 110.0 8
Sligcobo 89.3 5.0 9.3 110.0 %4
”3A (a3)* Comptuld 1.0 0.2 (K} 2.4 se
Pracobe 1.8 0.2 1.4 2.2 2
Mesrt Rate® tomwiel 6.9 7.9 8.0 108.0 Y
(opm) Plecobe 79.0 14.3 4.0 139.0 oy
SeP (mm oy} Csmgte? 22,8 8.0 9.0 tra.0 se
Pilacobe 22,0 9.4 90.0 170.0 %4
oBP (e ng)€ Csmplol 3.9 9.0 0.0 93.0 L ]
*Placene "0 .1 si.0 100.0 [H)

o "eient eng bedy surfece erea vers net Snisined from Satients S407 and 413,
Prostudy 12-L0a¢ ECC uns not! cbitnined for 20 patients, however 4 of hess 20 patieste
c @19 NEve NEBrt role MIaturemenity tahen. .
s Disstelic bieee ure S00turomunt was Aot ebltaineg Tar Petiont 2107,
e signtficant ot rONEES UOlaedn the ooinie! and PIotoBe 1rea'\mBNL SFrouls wife
sSatesteod (920.08),
Tepie 13
Summary of Ssse!ine Observeltens for "RPFicacy Pationte”. By Contor ong Trogtmant Growe
NR, Dp® S6P, mn Mg o8r, wme My "AP, am Mg arr
Nean o SEM wepn ¢ 3tw woen - 3EN een ¢ sSEB Nogn & 320 »
Contar® Greve
] tame ot 5.0 3.2 132.8 4.7 ve.? 3.0 20.9 3.9 9.0 0.8 "
Plracebo 9.9 L] 130.8 6.3 78.9 3.6 .9 e.3 10.9 0.8 92
Peoled 190 3.0 30,9 3.7 7.6 2.2 6.4 1.7 g. .8 i?
[ (1 1] ‘8.0 3.2 130.% 4. 3.3 3.2 9.2 3.6 0.3 0.8 "
? o:::ou 13.7 2.9 73.7 4.0 76.3 2.% 2. 2.9 .2 0.8 "
Poodeow 18,7 2.0 120.2 2.9 7.6 2.0 3.0 2.3 ..? L E 2
L 1] er.s 3. 1.0 9.3 9.4 2.9 3.0 .9 0.8 ®
::::m 7.0 4.0 129.8 3.8 79.0 2.6 2.8 10.0 0.3 10
Posled 72,7 2.0 130.3 J.0 7.8 1.7 1.9 9.3 0. "
-
(11 .0 &.¢ 12¢.0 0.8 5.3 4.9 4.9 ¢.6 0.9 [ ]
s 2::0.. h2.48 1.4 12%.4 J.0 v2.2 4.0 3.8 7.8 0.9 ?
Pooled 8.7 J.¢ t24.7 3.3 .0 1.9 2.0 .2 0.9 L} ]
Comegie? 239 1,9 144.7 10.9 03.2 s.t e.0 0.9 2.0 e
¢ Pracade 8o 2.0 1386.3 6.8 78.9 9.0 8.5 9.t o.e e
Pooted 0.2 9%.¢ 140.8 €.t 7.9 3.0 e.3 9.0 1.0
Grovo
Poeted ELemolol 38 V.9 139.0 2.a 0.8 V.2 8.3 '.0 6.3 ol
Piacebe a? 20 120 22 re.8 V.0 st 0 .8 9.2 £ 1Y
Comparisen ® ns. »s. [ R B .3, (R J

® Significent $1fTerente amsng the conters 1or #B (Conters | ond 3) ong DBS (Conters § and 8)
wore gotected (pe0.99).

® n.3. indicetes ne significent di¢feronce ottossn the oomplel ond slogobe tr

satment groupe (920.09).
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I1 Efficacy Results: (51A) (First Pivotal Study)

A. Analysis and Comment

The interpretstion of the therapeutic results observed in this clinical \
trial is somewhat obfuscated and confused due to the sponsor's partial
exclusion of efficacy data, As previousl{ mentioned (see section on
number of patients), 101 of the original 112 patients entered into the
study were eligible for “efficacy analysis.” Although the reasons
provided in Table 7 for the exclusion of 11 patients (8 in the esmolol
?roup and 3 in the placebo group) do not seem entirely appropriate in all
nstances (particularly patient number 129, 301, 509, 510, 607), -
nevertheless these exclusions probably do not affect the overall results
obtained. However, a serious and potentially more questionable action was
the sponser's decision to exclude partial data from 69 patients for
efficacy analysis due to "changes in the inspired halothane dose (that tha
sponsor claims "affected the interpretability of data collected subsequent
to the intervention.” The justification for the sponsor's decisfon is
futher clouded by the sponsor's own statement that “changing the inspired
dase of halothane was not a study conduct or protocol deviation but. was
done “because of the hemodynamic effects produced by halothane.” Thus
69/101 “efficacy patients" had heart rate and blood pressure data excluded
subsequent to a change from the initial inspired dose of halothane during
maintenance anthesia. As can be deduced by Table 6, this means that all
phases of the study (and study data points therein) beyond the end of
intubation to the time of maximum response are significantly affected and
probably renders evaluation and interpretation of treatment differences at
these particular study points uninterpretable. This applies particularly
to the results obtained at 2 minutes and 5 minutes post infusion in which
the number of patfents used in the efficacy analysis is very small.
Hence, aithoug: efficacy parameters were to be determined at 2, 5, 10 and
15 minutes post infusion, due to the exclusion of 69 patients (as
mentioned above), the timing of the skin incision and protocol amendments
{the 10 and 15 minute Timepoints were later amended to be optional) only
the 2 and 5 minute times were considered for analysis by the sponsor.
Howaver, the primary study efficacy variable (maximum change observed in
heat rate and systolic blood pressure during and after endotracheal
intubation) can still be discerned from the avajiable data. Moreover, in
accord with the sponsor's presentation of the data in terms of 10]
patients acceptable for primary analysis of efficacy, up to the time of
maximum response after intubation, there appears to be sufficient patient
numbers to warrant further analysis.

B. Specific Results

Therefore in light of this background, the sponsor has opted to present
the efficacy results with respect to the primary study endpoints (HR SBP)
and the secondary endpoints (DBP MAP RPP).

i) Analysis by Treatment Group

Tables 11/25, 12/26 and 14 provide the mean and standard error for

the 5 efficacy variables at each of the main study periods for the
' “efficacy patients” and 112 “all patients”.



Table 11}
Heeart Rate and Systotic 8icod Pressure with Changes from Baseline, by fertod,
for “EfficLecy Patients” freated with Esmolol or Placebo
BASELINE PREINPUCT ION PREINTUBATION AKX IHUM POST INF 2 POST INF §
Wesn * SEW N | Wesn + SEM " Mean + SEM NP Mean ¢ SEM N | Mean & SEM N lMean & SEM N
Group
(bpm) Esmolo! 73.9 1.9 so{ 8.8 1.5 50 80.5 1.8 as| 97.* 1.9 so|l®&r.3 3.8 19]l60.6 a.a e
Plecetro 74.7 2.0 si1] 717.4 2.4 st 86.9 2.2 49f{ 12,3 2.2 Si{91.7 .5 25(89.9 4.2 17
hange Famoiol -s.|: 1.0 50 6.6° 1.9 4@ 3.3 2.3 so] 7.9 2.3 9] 6.4 2.9 14
Piscebo 2.77 .0 51 13.8° 1.6 a3 7.8 2.2 s1] 15.6* 3.4 25| 13.2 S.0 17
warison of Change® ".s. »e*’ e’ ere’’ %.S, n.S.
' (sitg) Eamolol 2.8 2.4 solvir.0 2.3 s0 )] 124.8 2.8 43]157.3 3.0 %0 uo.v-/q.: 19]103.5 5.5 14
rlecebo ,28.5 2.2 sei120.3 2.3 st ]| 1209 2.3 .a8)%8.7 3.4 S1{118.8 2.7 asfr13.ée 2.9 v
- ] .
' Chenge Esmoiod -4.8° 0.9 50 -6.9° 2.2 a43( 26.2 2.5 s0{~19.7° e.0 19]-26.9 8.5 14
Placebo -0.2 1.0 51 -6.4° 2.0 48] €.2 2.5 si1f-11.7" 2.4 25]-19.27 4.y 17
(4 ® [ T ]
wertson of Change N.S. PE [ I PrE N.S. N.S.

lndicates significant changs from basetine (p<0.05). Meaimum change from baseline wes not tested for signtficence.
significant center by trestment interaction «as detected for SBP st the preintubation period (p<0.05).
Preintubet ion heert rates were not determined in Patlents 7104, 135, S11, end 513 In the esmalo!l group and {n
Petients #5048 snd 508 in the plecebo group. In addition to these pat foents, SBP was not measured .. Pstlientas #1154,
160 snd 310 tn the esmolol group and tn Patiant #1726 in the plecebo group.

.S. indicetes no significent difference belwesn the esmolo! and plecebo trestment groups (p20.0%).

P = Placebo, € s Esmolot 300 mcg/hgimin, ¢ p<0.05, *° p«0. O .

N.7. Not tested bDecauss of significant center by irgatment Intersction,

98c~61 VON - 661 9bvd
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TABLE 25
Heart Rate snd Systollic BInod Pressure with Chenges from
Beseline, by Perlod, for “"AV) Patientis” Treated with Esmolol or Placebo®
BASELINE PREINDUCTION PREINTUBATION MAX I MUM POSY INF 2 POSTY INF 5
MEA;e ¢ SEM N MEAN ¢ SEM N MEAN ¢ SEM N MEAN + SEM N MEAN ¢ SEM N MEAN ¢ SEM N
Group
(opm) Esmolol 13.9 1.8 58 69.7 1.6 5711 81.% 1.9 531 97.2 1. 1 C) 15,8 1.7 87¢ 72.8 1.7 S6°
Placebo 4.9 1.9 54 17.8 2.6 54 [88.0 2.% 52 I3y 2. °. ] e6.8 1.9 83 82.0 2.2 5!
Change €smotol -4.4% 1.2 57 1..% 1.9 53 23.) 2.V 97 L ] 2.0 S7 ~1.6_ 1.9 56
Piscebo 2.9 1.y 56 Jas® 18 52 {38y 2% 53] 1.8® 2.1 83 6.6° 2.4 s
wgsrtson of Change® N.S. ere’’ Pré ee*’ pre*’ pre’
1P (em Hg) Eemolod | 432.3 2.2 S8 127.4 2.2 57 [26.5 2.8 49 [160.4 2.8 S7 w020 3.0 57 100.4 2.7 %6
Placebo | 128.7 2.7 5a 120.4> 2.2 S4 p22.5 2.2 61 J167.8 - 3.3 SJ ju118.7 2.0 S5 107.6 2.2 50
I® Change Esmolol -4.7% c.9 s7 -s.o: 2.0 49 ] 28.3 2.2 57 }-24.9' 3.3 %7 -31.87 3.2 s&
Placebo ~0.4 1.0 Sa -6.1 1.9 St 39.1 2.5 S3) |-12.0 .7 83 -20.1" 2.1 50
smpar ison of Ch.no.b MN.S. P’E.. w.v, P’E.. e’ 9»5.

Indicates significant change from haseline (p<G 95).
Significant center by trestment intersctlions were fzund for Loth OBP and MAP at- the grelntubation period (p<0.05).
8.5, Ingicates no significent difference Letueen the ssmolot! and placebo treatment groups (p20.0S5).
® = Placebo, € = Esmolol JO0 mcg/hg/min, * p<0.05, *° p<«O.0!

Mastmun change from baseline was not tested for significence.

N.¥, Mot tested bDacause of significant center by trestment intersctions.
Oate not svalisble for all patients.

et e e AN
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Table 12
' OVastolic Blood Pressure. Masn Arterial Bloud Pressure, and Rete-Pressurs Product with Changes from Baseline, by :
Pertod, for “Efficacy Patients” Trested with Esmolol or Placebo® 'ﬂ
N
S
OASEL INE PREINDUCT ION PREINTUBATION MAXMUM POSY INF 2 POST INF S .
& H
Mean ¢ SEM N | Mean ¢ SEM  N| Maan ¢ SEM  NU| Mesn o SEM N Mean ¢ SEM N | Mesn s SEM N S :
- !
Group ?
w
@®
o8P (mmHg) Eemolol | 70.5 .7 50 7.3 2.0 S0 81.2 2.7 43 11,0 2.6 S0} 67.8 4.3 19 82.9 4,7 14 o
Placebo | 76.8 1.4 s 76.0 V.4 S11 15,0 1.9 46 14,2 2.5 St 7v.8 2.6 25 73.% 2.9 W1
08P Change temolo!l -1.3 0.9 S0| 2.9 2.7 43 ]32.%5 2.0 50}-10.2° 3.3 19]-15.6* 4.8 14
Placebo 0.8 1.2 Sst}l-1.7 1.6 48 ]| 3.4 2.0 81| -7.97 2.3 26| -8.0° 3.6 7
Comparison of Chenge® N.S. N.S. N.T. N.S. N.S. N.S.
HAP (memip) Esmolo! | 06.3 t.8 50 9.9 2.0 50| 95.7 2.8 43 125.9 2.6 50| e2.2 4.1 19 716.2 4.8 114
Placebo | 94.0 1.6 S 93.4 1.5 S1§ 90,7 1.9 48 V.2 2.7 S1} @1.) 2.9 2% 86.9 2.7 W7
L]
MAP Changse Esmolo) -2.4 0.7 sO -0.3, 2.4 4| 29.6 2.0 50 -13.4° 4.0 19]-19.4° 5.9 14
Placebo -0.6 0.9 S1}| -3.3 1.5 48 37.2 2.0 s51]-9.2° 2.1 25]-v1.727 3.4 7
{ompariscn of Chenge® N.S NS, N.T, p>e’ N.S. n.S.
RPP €smolo}d 9.8 0.3 50 6.8 0.3 S0]1w0.0 0.3 4 14.3 0.5 50| 9.2 0.7 119 8.9 0.8 14
Plescobo 9.6 0.3 S 9.9 0.3 S$1] 10.0 0.9 a8 8.0 0.6 511 10.8 0.3 25 10.3 0.7 17
/PP Change Esmolo? -1.0° 0.2 sO 0.2, 0.4 &3 4.5 0.4 s0}]-0.57 0.6 19| -1.27 0.8 14
Placebo 0.3 0.2 Si 1.2 0.3 a0 8.4 0.5 N 0.9 0.% 25 g.' 0.9 17
P oo : oo
Comparison of Change NS, L4 3 N.S. P>E N.S. N.S.
Ingicates significent change from beseline (p<0.05). Mgnimum change from baseline was not tested for significance.
‘' Significent center by trestment iInteractions ware found far hoth D8P and MAP at the prefintubattion period (p<0.0S).
' Preintubation blood pressure was not determined In Patients #2101, 115, 158, 160, 310, S11, end 513 in the esmolol
group snd Patients #1286, 504 nd 508 iIn the placebo group.
N.S. Indicates no significant difference between the ssmolol! and placebo trestment groups (p20.05).
P = Plcebo, € = Esmolol JOU mcg/hg/min, * p<0.0S, °** p<«f. .0t
N.T. Not tested beceause of significant cevter Dy trestment Interacttons, »re
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TABLF 26 ;, .
' Disstolic Blood Pressure, Mean Arterti.l Blond Pressure, ami Rate-Pressure Product with Changes from 13
Baseline, by Pertod, for “All Fatlents” Tresled with Esmoto! or PlacebLo ~n
<
8
DASEL INE PREINDUCY 10N PREINTUBATION MAX I UM POST INF 2 POST INF S ¢
=
(=
MEAN ¢ SEM W MEAN ¢ SEM W MEAN ¢ SEM N MEAN ¢ SEM N MEAM ¢ SEM N MEAN ¢ SEM N >
-t
P
Group
g
(sm Hg) Esmalol | 78.5 1.8 S8 77.3 1.8 S57€] 81.3 2.7 a9%{vn12.7 2.6 %7°| es.2 2.9 57I€ 62.86 2.1 S56°
Placsbo | 77.0 1.4 Sa 5.7 1.3 Sa | re.? 1.8 5 1113.3 2.5 53] 69.5 1.7 S3 66.1 1.8 50
Change Esmolol -y » 0.8 S7 2.8 2.5 49| 3a.1 1.9 57 |-10.47 2.5 57 -16.27 1.8 56
Piscebo -1.2 1.2 54| -2.4 1.6 S1 | 36.4 2.0 53| -7.4" 1.4 53 -10.7% 1.6 50
oartson of Chnno.b N.S N.S N.T, N.S. N.S. N.S. .
N
(mm tg) €smolol | 96.4 1.7 58 y4.0 t.9 57 | 86.4 2.6 49 j127.06 2.6 S7 ] 61,2 2.9 &7 15.2 2.2 56
Piacebo | 94.2 1.5 S4 93.3 1.4 5 | 80.6 1.8 S\ {130.2 2.7 S3 | 85.2 1.7 S3 719.9 1.8 "0
' Change Esmolol -2.4* 0.7 sr] -0.r. 2.2 a9} 3.4 1.9 s57|-2%.27 2.6 s2 -21.4% 2.2 s6
iacebo -1.0 0.9 sS4} -3.67 1.5 s5v| 3.9 2.1 s3] -9.07 1.3 s3 -132.87 1.6 su
»
wertson of Change® n.S. N.S. N T, N.S. N.S. N.S.
> Esmolol] 9.8 0.3 S8 a.9 0.2 7 10.2 0.3 49 )] 14,8 0.5 57 8.2 0.4 57 7.4 0.3 S6
Placebo 4.6 0.3 54 1.n 0.3 5a& .9 0.3 S l].ﬂ - 0,6 83 101 0.3 S3 9.0 0.4 50
P Chenge Esmolol -0.97 0.2 57 o.:' 0.3 49 4.7 0.4 s7| -1.6* 0.4 57 -2.5% 0.4 s6
Piacebo 0.3 0.2 5S4 V.2 0.3 51t 8.3 0.5 83 0.5 0.3 -0.7 0.4 50
L ]
mparison of Change® N.S. pre*® N.S. p>e*? pre'® pre®*

Indicetes significent change from baseline (p<0.0S5).
Stgnificent center by treatment Intersctions ware found for Loth DBP and MAP at the preintubation pertod (p<0.05).
®%.S. Indicetes no significant difference Letween the esmotal and placebo trestment groups (p20.0S).
P = Placebo, E = Esmalol I00 mcg/hgi/min, ¢ p<0.05, ** p<0.0!

N.T. Notl tested Decause of significent center by treatmant interactions.
Data not avatisbie for all patients,

Aot Vol MBS wosus el ems NaSalidl B e .- .o

Mnaismm change from basael ine wes not tested for significance,

R N
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Mastmum Change from Daseline for “Efficacy Pestientas”

TABLE 14

HR CHANGE S8P CHANGE OBP CHANGE MAP CTHANGE RPP CHANGE

(bpm) {(mm Hg) (wm Ng) town Hg) (mm Mg)
MEAN * SEM MEAN ¢ SEM MEAN ¢ SEM MEAN ¢ SEM MEAN ¢ SEM N

Conter® Group
1 Esmplot | 21.% 5.5 17.6 5.6 29.¢ 3.8 23.8 4.2 2.9 0.8 5
Placebo | 33.8 $.2 4.0 4.9 37.93 3.8 36.8 4.0 8.3 1.2 Lk}
3 Eemolod |} 2V.95 3.6 3.9 3.% J4.4 3.3 3. 3. 5.6 Q.9 18
Piacebo | 33.0 3.3 38.7 4.9 KA | 3.8 33.2 4.1 r.7. 0.8 e
qQ Csmolo) | 24.5 3.3 . 5.0 30.2 3.7 29.0 3.7 S.1 0.6 9
Placebo | 47.2 5.2 43.2 8.) 48.3 3.6 44.8 3.8 10.3 1.2 10
S Esmololt | 28.4 4.6 19.3 5.2 33.7 2.8 28.7 2.3 4.4 1.2 [ ]
Placsbo } 4.6 4.9 40.95 4.1 5.4 2.5 42.4 2.1 8.9 1.1 ?
Eamglot | 28.3 10.8 28.5 8.6 40.5 2.9 35.7 11.95 5.1 2.2 4
Placebo | 31.3 2.7 38.9 10.9 0.2 5.8 28.4 8.8 8.7 ). e L}
Group '
Pooled Cemolot | 23.3 2.3 6.z 1.5 32. 2.0 9.6 2.0 4.5 o0.4¢ s0
Placebo | 37.58 2.2 40.2 2.% 37.4 2.0 37.2 2.1 8.4 0.5 5t
Comparison® pre’? o>e®’ N.s.’ ere’ e>e®’

98E~61 YON - £02 dbed

Rp—

& No eignificent differences smong thes centars were detected (p20.0S).
L N.S. Indicates no aignificent difference betwesn the ssmolol and pl-cobo trestmant groups (p20.03).
P r Placebo, £ * Eamolo) 300 mcg/hg/min, ¢ p<0.05, *¢ p<0.0Y
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M oLte,

The data is also graphically displayed in Figures 2, 3 (HR), 4, 5 (SBP),
6, 7 (DBP), 8, 9 (MAP), 10, 11 (RPP). In these tables “BASELINE"

represents an average of the 6 values collected before starting the
infusfon, “PREINDUCTION® represents minute 5 (in almost all cases) of

infusion which is {ust prior to induction, “PREINTUBATION® represents the
measurements immediately prior to laryngoscopy and intubation, and
"MAXIMUM" denotes the maximum values within the period starting at

laryngoscopy and continuing to the end of infusion.

“POST INFUSION II"

represents the value at 2 minutes after discontinuing the {nfusfon, “pOST

INFUSION V" represents the value at 5 minutes after discontinuing the

infusion.

(a) Primary Efficacy Yariables (HR, SBP):

esmolol significantly
and SBP (Fi?ure 4 and 5)
endotracheal intubation

overview summary “the average maximum heart rate increase in placebo

compared to
(po?g:s than

According to the sponsor,
unted the increases in HR (Figures 2 and 3)

Blacebo during the stimulus of
. As stated in the

01).

treated patients was 38 bpm as opposed to an average increase of 23
The average maximum systolic

blood pressure increase in the placebo group was 40 mm Hg, while. an

bpm in patients treated

average increase of 26 mm lg was observed in the esmolol group.

with esmolol.
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FIGURE 3
Heart Rate Changes gu.nlim
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FICURE 5 '. )
. Systolic Blood Pressure Changes from Bassline o
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(b) Secondary Efficacy Variables (RPP, MAP, DBP): Analysis of both
RPP (Figures ‘U and ‘ll“inﬂ WAP (Figqures 8 and J) showed that both
variables exhibited "significantly ?reater increases in the placebo
group than in the esmolol group. here was no significant
difference between the two study groups for DBP with respect to
maximum changes from baseline. However, the sponsors claim that by 2
minutes post infusion the heart rate had returned to baseline is not
correct. In fact, even by 5 minutes post infusion the heart rate had
not returned to baseline in the esmolol treated up. (80.6 bpm vs
73.9 bpm) Similarly, at the 5 minute post fnfusion time point, the
SBP {especially SBP in the esmolol group was significantly below the
baseline [p less than 0.05]).
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(c) Clinically Significant Increases in Heart Rate and Systolic

Blood Pressure: able e actual bene o patients and Tmpact
on clinical outcome should ultimately be the criteria upon which to
Judge efficacy of any therapeutic modality. So it is of interest

that the sponsor has attempted to extrapolate the results of beta
blockade (bluntin? of HR and SBP which esmolol clearly produces) to
potential cltnical benefit, This analysis is based on the premise
(which 1s probably valid) that adverse perturbation of the balance
between myocardial oxygen demand vs supply in patients with CAD are
related to the maximum values of heart rate and SBP (and hence RPP)
attained by a patient following intubation (for further details see
section on background/rationale). The following analysis {is based on
the sponsor's arbitrary criteria for clinically significant levels:
(heart rate greater than or equal to 100 bpm and SBP greater than or
e?ual to 180 mm Hg). According to the sponsor, “there was a
significantly larger number of patients who demonstrated HR greater
than 100 bpm in the placebo group (42/51, 82%) than in the esmolol
treated group (17/50, 34%, p less than 0.01). There was a larger
numbe of patfents with SBP greater than 180 in the placebo group .
(16/51, 31%) than in the esmolo} group (8/50, 163), however,. this
difference was not statistically significant. There was a
significantly greater number of placebo patients (44/51, 86%) who
demonstrated either a HR greater than or equa’ to 100 or a SBP
greater than or equal to 180 as compared to the esmolol group (21/50,
42%, p less than 0.01). In acdition, there was a significantly
larger number of placebo gatients (14/51, 27%) who demonstrated 2
maximum HR greater than 100 and a SBP greater than 180 as compared to
the esmolol group (4/50, 8%, p less than or equal to 0.01).

WLt 13
Clintcatly Signtficent Heart Rate (DOW) end Srete)ic Dlood Pressure (mm hg)

MR3>100 awp | m> 100 OR
a2 100 Sem 180 sirz 100 si»2 180 "
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° "o nipnificant ai1fferences
L4 4.3, InGicetes ne sieni?icant differgnce Deteson the esasiel and Slscrbde
treatment groups (0N 03)
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4} Analysis of Maximum Changes From Baseline by Center
o lyses pooled the data from the five treatment
Th’t:rin‘“§°;::::,c¥fpzaéy:reagzent groups are analyzed by center,
ceuters. ’ RPP
rved. In this case, only HR, MAP and
§1§§?§°2§a¥?§2}§§1'Q?g:???cance in 3 of the 5 centers, :FGF'§§2&1::|¥
) fn two centers (HS) did the two treatment groups significantly er
(Table 23).
tablte 23
} Wastonmw Change from Saae!? ing for “EFficacy Pattients™ by Center and Tresteent
HE Chonge SBP Chenge 08P Chenge AP Change RPP Chonge
{von) tam Hg) (e Mg} (om 6g)
teon o SEW ean & 3IN Weon & 3UN Yegn & SeM | een ¢ 3EM "
Contgr UGreuwo )
T Comele? 0t 5.8 7.8, 8.6 ™ 20 3.8 42] 29, 0.0 .
, Placete 3.8 s.2 a.0° 4.3 MT.3 J.¢ 308 4.0 .3 .2 s
3 Comntet ’l.!.‘ﬂ.t 33.9 3.8 34.4 3.9 2.9 3.¢ 8.8 0.8 19
Plecebe 3.8 3.3 30.7 49 I8t 2.8 3.2 &1 7.7 0.8 ">w
) . Comatol 4.5 %3 .y 8.0 m.2, 3.7 .8 271 9.t 0.8 9
Piagade ar,2 9.2 3.2 [ ] 4.2 3.0 a4.0° 3.9 19.3 .2 10
s Cemeiet 1w o0 w3, 8.2 2.7, 1.8 1.7, 2.3 e, 1.2 .
Fiacode 3.6 .9 0.9 .9 o e 1.3 42.4 2.0 ..9 | 8 ] ?
[ ] ({1 111} .9 0.6 26.9 0.8 ©0.% 12.¢ %.7 8 9.0 2.2 [ ]
Placode 3.9 .7 3.9 'w.9 3.2 3.0 2.8 ..9 8.7 1.4 a

trgicates signiricont di70arence Detaeen the csasial ond plecode trefteent proup (940.08).

Figures 12 and 13 provide center by center 11lustrations for the
primary efficacy variables (KR, SBP).
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PICURE 12
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Comment: Although the above mentioned clinical parameters (see section c)
were classified by the sponsor as secondary efficacy vartables in terms of
the study objectives, they may be quite relevant from the standpoint of
trying to assess the potential benefit that beta blockade {with an

ul trashort acting beta blocker) might have on efther improving clinical
outcome or preventing the occurrence of undesirable events related to
induction of anesthesia and endotracheal intubation in the general patient
population or special patient subsets {1.e., CAD). Such an analysis of
clinical outcome 1deally should be based on objective criteria of
morbidity associated with endotracheal intubation and general anesthesta
or particular events associated with or aggrevated t; general anesthesia_
such as myocardial ischemia. The problem with this study (and the other
two studies that follow) is that they only address the issue of whether
the agent (esmolol) effectuates beta blockade and not the crucfal issue of
its overall impact on surgical/clinical outcome. Therefore, our ultimate
assessment of whether these studies actually demonstrate “safety and
efficacy" will hinge upon our criteria of “efficacy” and our ability to
extrapolate in a reasonable and logical manner from the achievement of
beta blockade to the actual benefit patients might derive from such an
effect during endotracheal intubation and genera) anesthesia and -
subsequent surgery. : ‘ ‘

II1 Safety Results: (51A)

(a) Adverse Effects: According to the sponsor, only 1 of the 112
patients entered into the study exhibited an adverse effect: patient
509 who received a placebo infusion, exhibited both itching at the
injection site and vheezing following intubatfon. The {ftching
continued for approximately 3 minutes until the patient was asleep.
The infusion was discontinued when the wheezing occurred.

wheezing continued at a mild degree throughout surgery.

(b) Other Noted Effects: The sponsor further reports that “4
patients (#302, #305, #318, #5153 exhibited findings which although
not considered to be adverse effects, were noted by the
investigators. These effects included patient #302 (esmolol treated)
and #305 {placebo treated) mild hypertension post infusion perioc,
patient #318 (esmolol treated) coughing episode imsediately after
administration of thiopental and succinylcholine, patient #505
(esmolol treated) feeling “drunk and very weak" immedjately prior to
induction. Although none of the above were attributed to esmolol, it
is possible that these reactions were related to esmolol itself.

(e) Patients iith Diseases st Risk for Bera £’ociers: 0f 112
patients receiving comalci of Alacebo, B patiznts 1108, #115, #303,
#30C6, #312, #3222, #+i6 and #60<) had concurrent .1i:isase states
(reactive airway disease, aiabetes mellitus and neratic
insufficiency) which are known to be at increased risk with beta
blockers. However, only one patient (#115-diabetes mellitus)
received esmolol. These numbers are clearly too small to allow any
conclusion regarding safety.
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ol .

(&) EKG Findings

The incidence and severity of EKG abnormalities during the study
reported by the sponsor did not appear to differ significantly ¥
between esmolol vs placebo f.e. 28 patients (12 esmolol treated and .
16 placebo treated).

(e) Deaths

None were reported.

ot Asime

Comments: Oue to the exclusion of partial data from 69 efficacy patients,
the abiTity to analyze and evaluate clinical safety variables (MAP, DBP,
RPP) is significantly hampered. Thus it is not possible to interpret
these parameters during successive observation periods during the study.
It appears from the data presented that in order to achieve significant
reductions in the primary efficacy variables HR and SBP, a significant
reduction in SBP (as detected during the 2 and 5 minute post infusion
period) from the baseline was necessary. With insufficient data available
to analyze these parameters at the 10 and 15 minute post infusion time -
points (probably the most important in assessing recovery from esmolol),
we cannot assess safety from the standpoint of promnt and complete
recovery from beta blockade. This is disappointing since one of the
potential advantages of esmolol should be short duration of action and
quick reversal after discontinuation of the infusion. Further, there {is
no information provided re: the two treatment groups in terms of clinica)
outcome (results and response to surgery). This same problem pervades the
other two trials as well (51A and 49).

LEVIEW OF PIVOTAL STUDIES continued

(b) Perioperative Tachycardia and Hypertension

Study No. 8052-84-51B (Second Pivotal Study)

Qverview

As previously indicated under discussion of study no. 8052-84-51A, the
original clinical trial under the aegis of 8052-84-51 has been arbitrarily
divided by the sponsor into two entities: 51A and 51B. These could be
construed as part A and part B of one multicenter trial. Since the
results reported under 51B represent patients enrolled by the same
investigators and same institutions as in 51A (centers 1 and 2 did not
participate in phase B and center 5 did not enter any patients) and the
decision to separate this multicenter trial for the purpose of NDA
submission was made post hoc, concerns over the validity of this action
are raised. Therefore 1t will be useful to obtain consultation from our
biostatistical aroup and analyze the data from part A and part 8
individually and combined. The relative differences between part A and
part B have been delineated in the previous section. For specific details
regarding study objectives, design, treatment plan, efficacy and safety

assessment as well as statistical methodology see appropriate sections
under study 8052-84-51A (since these features are essentially unchanged).
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The findfngs of 51B will be discussed in this section. In general, the
results reported under part B are very similar to the therapeutic
responses reported in part A. Similar to 51A, esmolol significantly
blunted the increases in heart rate and systolic blood pressure (primary
efficacy variables) when compared to placebo during endotracheal
intubation (p less than 0.01). Analysis of secondary efficacy variables
(MAP and RPP) revealed similar findings to that of HR and SBP. Moreover,
a similar pattern was observed in terms of esmolol showing a decided
advantage over placebo in controlling clinically significant increases in
HR and SBP. In addition the sponsor has treated the efficacy analysis
simflarly in that a majority of the "efficacy patients” (50/63) had part_
of their efficacy data excluded because of changes in the inspired dose of
halothane (and because one patient received a second dose of thiopenta)
post infusion). Thus similar limitations are again imposed in terms of
the ability to evaluate efficacy variables durin? successive phases of the
study perfod. Again patient numbers are too small especially at the
important 2 and 5 minute post infusion study periods to be able to
statistically assess the data presented. Furthermore with the requirement
for observations at 10 and 15 minutes post infusion modified to optional,
no information at these time intervals are presented. In addition it is
worth noting that there are a number of calculation errors in Tables 1)
and 12 regarding the HR changes and $8P changes recorded at post infusion2
and 5 minutes which further impair any analysis. (The sponsor explains
these apparent errors due to the fact that the actual means used to
compute the data come from only the few patients selected for efficac
assessment at these timepoints and not the baseline values in the table
for the esmolol groups as a whole.)

Specific Results: For details of study objectives, design, treatment plan
a%a efficacy assessment see study .

Investigators and Institutions: Of the 5 centers who contributed patients
to phase A, four continued onto phase B. For a complete 1isting of
investigators, institutions and the number of patients enrolled at each
center see Table 1.
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Tadle !

LIST OF INVESTIGATORS AND
NUMBER OF PATIENTS ENROLLED

NUMBER OF
CENTER PATIENTS
NUMBER®| INVESTIGATOR AND INSTITUTION ENROLLED
Fred Brindle, M.0.
3 Jackson Memorial Hospital 6 _

Miant, Florids

d Simon Gelman, #.0.
4 University of Aladams, Birmingham 36
Birmingham, Alabama

Theodore Stanley, M.D.
s Unfversity of Texas Health Center 1]
at Houston
Mouston, Texas

Martin 1. Gold, M.D.; - -
6 Veterans Administration Medica 31

" Center
Miami, Fiorida

¢ Center #1 did not agree to ¢o on to phase 8 of the study.
Center 12 withdrew from study participation prior to
phase A of the study.

Patient Selection: Patients were selected as in 51A except only patients
:;:s:if?eg as elther ASA physical status 3 or 4 were eligible instead of
or 2.

Treatment Plan: As a result of amendment 4 (June 14, 1984) the following
modifications to the original treatment were made:

(1) Length of esmolol infusion was increased from 12 to 15 minutes,

(2) Anesthesia induction at minute 10 instead of minute 5 of the
infusion. .

\ (3) Increase in the thiopental induction dose from 4 mg/kg to §
mg/kg and

(4) Allowing a choice of preoperative medications including
diazepam, morphine, or glycopyrrolate.

Number of Patients - “Al1", “Efficacy”, “Exclusions” and "Dropouts”: 73
' patients who entered into this multicenter study were randomized to either
esmolol or placebo. Of these 73 "all patients®, 63 were classiffed as

"efficacy patients® (n=32 for esmolol and n=31 for glacebo). The
derivation of “all patients" and “efficacy patients® 1s shown in Table 5.

——————— -
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Table §
DERIVATION OF ®ALL PATIENTS®" AND
*EFFICACY PATIENTS" IN THE STUDY

3§ Esmolo)
®Al1) Patients® 73
37 Placedo
(9337, 435, 610, 617) Esmolol
Excluded from
efficacy analysis 10 W2, 434, 612
s PN
613, 627, 633}
32 Esmolo}
"tfricacy Patients” 63
. . Placetio

31

A summary of “all patients" by study period is provided in Table 6.
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Table 6

SUMMARY OF PALL PATIENTS®
AT EADH PHASE OF THE STUDY

Prestudy Evatuation Period (13)

Five-ainute Base! Ina Period (1)

Infusion Start
10 induction

Induction to
Loryngoscopy Stert

Laryngoscopy Stert
to Ené of Intubstion

¢ of Intudbstion
s Tine of Maxisus
Response

63 Patients sccaptebie for
primsry snalysis of efflcacy

’
o a oS SANISSIa o

Ve Bl e e SO A vt ot 08 Wl bprce. . - ..

ad
Tise of Maximem 7 m
Response 1o End
of infusion

En¢ of Infusion
to Powt Infusion 2 |12 ]~——isd]

Post Intusion 2 m m

to Post infusion 3

H—(—()—3

OE( luluio for stficacy aneiysls

D Ineiigibie for etficacy amelysis;) cutside columns Indicate cusulative totsls.

Patients ALA(P) ang 435(E) recelives Regr
Patients F3(P), 612(P), 613(P), 612(E), 627(P), end 633(P) recelved thicoental dose 3.5 sg/kg

oron <5 wesks before entering the study

—E—w—
2
BEgbgB

Patients M337(E), and 610(E) experionced multipie imtubations. Petient 3G eiso experionced muitiple
Intudations; nosever, this patiast vas siresdy excluded from officacy snalysis dve o an excessive

™icpents! 8.
- 3 s 1n baiothens (§ inspired)

ineligidie tar all officecy snalyses
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Data from 10 patients were excluded from efficacy analysis (see Table 7

for rea:::js foriexc'lusion) on account of the following: recejved

unacce e prior or concurrent medications (2 patients), deviatf

g:::i:slmd for‘an::‘tx:u‘;nduﬁion 36 p:tientg)]. difficult 'ln:ugra':ig;m
ng several a s patients). As a whole these exc)

to be reasonable and probably don't affect the overall results.us“ns seem

Tabte 7
LIST OF PATIENTS EaCLUDED FPAON EFFICACY ANALYSIS

VCWOGRAPMIC DATA P35LINE DAt

oarient san AGE | wEtlMty HEARY WATL | L0000 PRRSSURE AEASON FOR EXCLUSION

[ L) TREATRENTY C(vesd] (2e) (bom) SB®{ wnidy ) OBP FRON §PPICACY aNALYSIS
Intubation wse sttempied FPoyr tiame

I Cemgtot - 7 ] ] [ [} L} 2 89 Jover a three-minute peried guring

~ ond after infusien,

Sucoived Incorrect Gose of Induction
spent. (6.7 ag/hng thiepentat

3y Placove [ ] [ 1 [ 1] 82 (11 93 [sdninistered 'n teg divided deees
over 8 Pour-ainute peried.)o —
faceived o reserpine-contiining
edrgnergic-wentet ing orug (Regreten)

a3e Plazene » "we 70 (124 a8 elinin the sir vash peried prier o
the study.
fReceived a resersine-contilning
edrenergic-depiet ing druy (Regreten)

3 Camgl el r 70 [ 1] [ 1) 1"e 8t leitnin the ste woan poried prior te
the study.

(11} Camgi o} » re 70 s (Y14 07 [wuitiple intubatton attempts durtng

ond after tnfustion,

Racetved (ncerrect deone of insustton
[ 1} ] Piagede [ ] 32 0 [T 18 72 Jewen*. 13.0 mp/ag (nispental
agninistared, )®

{Recoives incarrett $one of Vnduction

| 1} Plecode L] [ ] R [ 2] 168 | ] sgont. (3.9 agsep thigpante)
jadainietered. )® :
Recaived incorrect Jone of (nductten
[ 114 Samete! [ ] se [T re 142 96 [epent. (3.0 my/hp thigpental

SORININLErev. )

fecoived incorract gese of Industien}

egent. (6.3 s9/ay thiopente)

27 Pracess [ ] a0 s 20 (1) 9 oo intstered In tes @iviced deses
over 8 sha-minute perted. )*

Recoived incorcect gese of Induct ion
janent. (7.0 mp/ng thilapentes’

€3 Placone [ ] 39 o8 s 739 [ ] amintstored A tne @ivided deses
over & gne-minute perled.)*

Pretoce! specifiag thionents! dose 3 mg/hg. Accentahie wpper !ialt 3.8 mglikg.

)

mo ..
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variables) were similar for both treatment groups (Ta

ncluding key efficac
bles 10 and 13). Y

HE stpgniticent aifPerences Detugsn the semoiat Bnd DINCED0 tredtuent groups eere

gatecren {p20.08).

varisble trestmenm® wean s.0. "in wae ™
Age (yours) tsmeio? 80.3 12,4 2.0 9.0 0
Placede 8.t 3.0 9.0 0.0 E 14

Metgne tem)® Esmptel 170.0 LS J 198.0 +8%.0 L
' Plecede 2K ST | 2.2 - woo | 3%
welght (hg) Campiot 3.9 6.9 $0.0~ 120.0 n
Placedo 75.0 "2 .3 110.0 ”

asa (m2)® Esmatol 0.2 v.8 2.4 £1
®racateo 1.9 0.2 1.8 2.0 23

Heert Rate® tsmo ot 80.1 1.0 s2.0 1340 3
(bom) Pincodeos 7.9 72.9 $3.0 9.0 3
S0P (mm Mg} Cametold .9 1., 1e.o 170.0 e
®lscono 113.0 0.4 100.0 200.0 3

o8P (mm Ng) Esmatel 0.2 1.0 0.0 100.0 E L
Plagede [ > 2.2 .0 "0.0 3

Renp (/min) Tometo! 17.2 .2 1.0 2.0 38
Plecede .0 3.2 t2.0 2.0 3

Tenp (°C) (AT ] J6.0 0.3 . 3.3 £
Piaceve 3.7 0.9 3%.6 . »”
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